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LETTER 

THE SECRETART OF WAR, 



1 Mines auil Jliuing aod ordered ti 



Wae Dbpabtmeht, 

, Jan-mry 6, 1872. 
The Secretary of War lias the lionor to submit to the United Statea 
Seoaite aud House of Bepreseutatives the report of the (jouiniission 
appointed by the President, auder act of Congress approved April 4, 
■1»71, to examiae and report upou the Sutro Tunnel, in Nevada. 
WM. W. BELKNAP, 

■ Secretary of War. 



Oppick of the Chief of Engineers, 

Washingt&ii, D. C, January i, 1872. 

Sib : I transmit herewith the report and accompanying papers of the 
commission appointed under thu authority of the act of Congress 
approved April 4, 1871, " to examine and report upon the Sutro Tunnel, 
in the State of Nevada, authorized to be coustrncted by an act of Con- 
gress approved July 25, 1866, with special reference to the importance, 
feasibility, cost, and time required to construct the same ; the value of 
the bullion extracted from mines on the Comstock lode ; tJieir present 
and probable future production ; also, the geological and practical value 
of said tunnel as an exploring worli^ and its general bearing upon our 
mining and other national interests in ascertaining the practicability of 
deep mining." 

The report presents the views of the commission briefly and clearly. 

Under the head of importance of the tunnel, the commission is of the 
opinion that tlie tunnel is not a necessity for ventilation or drainage, , 
hut that any scheme which promises increased economy in working the 
min^ and rendering valuable the vast amount of now worthless low- 
grade ores in the Comstock lode, becomes of national importance. 
Whether the Sutro Tnunel project fulfills this condition of economy 
depends, in the opinion of the commission, upon the practicability of 
securing a sufficient water-power from the Carson Kiver, at all seasons, 
for the reduction of the. ores, and upon the efficacy of the methods 
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employed in Germany and other conutries in Europe for the concentra- 
tion of ores. On the first point the eommission has no doabt. On tlie 
second it has not been able to obtain the desired information. 

On thefeaMbilityofthe tunnel, the opinion of the eommission is in favor 
of tlie entire feasibility of the project, so far as its construction is con- 
cerned. 

The cost of tke tunnel, the branch and all the ebafta, is estimated at 
$4,418,329 50 in gold. 

The time of coinpletion is estimated at three and one-half years, which 
may be reduced to two and one-third years, if machinery be judiciously 
employed. 

The mlue of the bullion extracted from the mines of the Oomstock lode, 
according to the information the commisiou was able to gather, is 
$125,000,000. ^ ' 

Thei)/-cseM(aMMMa?prodMc(Mw the commission place at $15,000,000. 

As regards tke probable future yield, the commission says : 

No claim can be made to anything like aecurac.v, except in the f«w inataiices iq 
■wliicli ore-limiies are now developed. The conimisBiou has already stated its helief in 
the lode Tjeing what is known as a true fissnre-vein, or us continuing dowjiward rtideli- 
uitely in the ornat of the earth ; tint whether the vein will oontinTie to beore-beatiiiffcan- 
iiot be predicted with any degree of certainty. It is a matter of opinion, to be based', 
however, upon probabilities and tile actual results eTperienced iu deep miniue in other 
parts of the world. Tliese,iii the judgment of the co.mnisBion, favor the findiiig of ore 
down to the lowest depths that can be reached ; niid that this opinion is shared by 
most of the mining autliorities, seenia to be shown by their continued downward 

The report conclndes with the opinion that, as an exploring work for 
deep mmiug, the Sutro Tunnel may justly claim favorable consideration. 
The information to be obtained from an examination by a commission 
of the methods followed in the mines of Gennauy and England, api>ears 
to be of such importance as to recommend itself to the favorable con- 
sideration of Congress. 

Very respectfidly, your, obedient servant, 

A. A. HUMPHREYS, 
Brigadier General and Chief of Engineers. 
The Hon. the Secretahy of War. 



EEPOHT OF THE SUTEO TljK>^EL COMMISSION. 

Office Suteo Tusnel Commission, 

New Yorh, J)ecember 1, 1871. 

Gbneeal: I have the honor to forward herewith the report of the 
Sutro Tunnel eommission, and in separate packages, the following: 

Package containing maps, plans, and drawings, marked from 1 to 11, 
inclusive. 

Package containing estimate, circular letter, reports of superintend- 
ents of mining companies, &c., marked from A to L, inclusive. 

The special information asked for by Mr. Sutro was received in time 
to be used in making the report ; bat the papers which he was requested 
to furnish, inasmuch as the opponents of the project had been invited 
to do the same, has not come to hand. It may be expected daily, and 
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wlien received will be forwarded with request that It be added to the 
papers accompanying the report. i,ans 

Very respectt'nlly, your obedient servant, lii 

II. G. WEIGHT, 
Lieutenant Colonel of Engineers, Brevet Major Genera}, 

Senior Offloer of Commission. 
Brigadier General A. A. Humi'HRBYS, 

Chief of Engineers, United States Army, 

Waifkington, H. C. 



Oi'FicE SuTiin Tunnel Commission, 

New Yorlc, November 30, 1871, 

General : The commission appointed under the authority of the act 
of Oonffress approved April 4, 1871, " to examine and report upon the 
Satro Tunnel in the Btate of Nevada," having completed the duties 
assigned to it under said act, has the honor to submit the foUowiiig 
report : 

The members of the commission met in this city, in piirsuauce of 
your instructione, on the 9th of Jnne, and after organizing and making 
. the necessary preliminary arrangements, including a visit to, and exami- 
nation of the Hoosac Tunnel in Massachusetts, proceeded to Sevada, 
aiTiving at Virginia City on the 29th of that month, and at once entered 
upon the duties with which they were charged. From that date to the 
7th of Angast the commission was constantly occupied with its inves- 
tigations, dnring which period it examined pretty thoroughly the mines 
on the Comstock and other lodes in the vicinity, the country in the 
neighborhood within a general radius of fifteen miles, with a view to 
ascertaining its topographical and geological character, and conferred 
with the mining authorities, miners, and others interested in the great 
and almost sole industrial interest of that section of Nevada. 

Every facility was afforded the commission by the mining authorities 
and the people generally ; the desire seeming to be on all hands to give 
the opportunity for a full and complete investigation of a subject in 
which the entire community was so deeply interested. To the superin- 
tendents of the various mines the commission is especially indebted for 
the large mass of information afforded by them, both verbally and in 
writing, in relation to the mines under their control. The latter portion 
will be fonnd in tbeir reports in the appendix, made in resiwnse to the 
interrogatories of the commission, a copy of which is also appended. 
To those papers frequent reference will be made in the course of this 
report. Mr. Sotro, the projector of the tunnel, was also present during 
most of the time the commission was in Nevada, and was always ready 
to aiford information, and, from his familiarity with the subject, to sug- 
gest ready means for obtaining information from other sources. 

The duties of the commission, as prescribed by the law under which 
it was appointed, were, "to examine and report upon the Sutro Tunnel, 
in the State of Nevada, authorized to be constmcted by an act of Con- 
gress approved July 25, 1866, with special reference to the importance, 
feasibility, cost, and time required to construct the same; the value of 
the bullion extracted from the mines on the Comstock lode ; their present 
and probable future production ; also, the geological and practical value 
of said tunnel as an exploring work, and its general bearing upon our 
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mining ami other national interests in ascertaining the practicability of 

' ^To Uie above points the inveatigationa of tbe commission, although 
naturallv embracing a wide range, were particularly directed, and to 
them this report will be strictly conttned, treating of them in the order 
in whicii they aie given in the act above quoted. 

IMPORTANCE OF THE TUNMBL. 

In treating of tbe importance of this work, it seema proper to give a 
brief general description of the Comatock lode, referring for an account 
of its geological character to that part of the" report which treats ot the 
" geolosical and practical value of said tunnel as an exploring work." 

The term lode is applied to "anyreguh»r vein, whether metallic or 
not but commonly to a metallic vein," and will in this report be con- 
sidered as applying to that fiasure in Nevada which traverses Virginia 
Oitv and Gold Hill, and is generally known as the "Comatock.' This 
fissure or rent in the earth has an extent not yet fully developed, but 
which reaches certainly from the Ophir mine on the north to the Lncle 
Sam and Overman on the sowth, a distance of 12,000 feet. Beyond these 
points the lode is supposed to extend to the north and south to tlie 
Seven-mile Canon in the former direction, and to the American llat in 
the latter. It may, therefore, be said thai while the fiaaure itaelt is 
believed to have been traced from the diggings known aa the Utah 
mines on 'the north to the locality known aa the American Flat or 
"American City" on the south, a length of about 23,000 teet, yet the 
l>ortion of the lode now worked is comprised between the Ophir on the 
north and Overman on the south, or a distance of about 12,000 feet, or, 
aav, two and one-quarter milea. lliis porUou of the lode may, as la usu- 
allV done, be divided into three groups, the "Ophir," the "Gould & 
Cnrrv " and the " Gold Hill." The two former may be considered as 
within the limits of Virginia City, the last being m the town of Gold 
Hill ■ the two towns being, however, so connected that the stranger is at 
a loas to determine where one ends and the other commences. Both of 
these towns rest absolutelv uiwn the lode, and the mine-shafts rise 
directly in the midst of the sti-eets and houses. The lode has a dip or 
angle of inclination to the east of about 46o, varying m either direction 
some lOo. This variation, aa might be expected, otten occurs within 
small limits of extent of the vein, but generally keeps within those ot 
38° and 55° of inclination to the horizon. 

The croppinga or surface indications of the lode are generally west 
of the towns of Virginia City and Gold Hill, which, aa before remarked, 
aie in most part over the workings of the lode. 

In the earlier days of mining upon the Comstock, the work waa pros- 
ecuted to some extent by means of adits or honzontal tunnels ; but as 
depth waa attained, this process was necessarily abandoned owing to 
the configuration of the country immediately about it, and working by 
means ot' vertical shafta was exclusively followed. All the mines ot the 
lode now worked are operated in this manner— that la, a vertical shatt 
is sunk in the " east country " rock, which, at a depth that can be pretty 
closely estimated, will reach the lode, and after passing through :t into 
the "west country" rock, is generally continued in the latter upon an 
angle correaponding with the inclination of the west wall at the 
noint of junction. From these shafts at various depths or "levels," 
usually about 100 feet apart, drifts or smaU tunnels are run horizontally 
ill \ anous directions through the lode to ascertain its ore-beanag char- 
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acter; and ttrougli them the ore and debris are brought to the shafts 
and raised to the surface by steam-power. The water met with in 
the workings is pumped to the surface through tliese shafts by the 
agencT of same steam machinerj-, and air for ventilation is forced by 
blowers down the shafts, through wooden boxes, and distributed through 
pi|»es to the various working headings. 

The ore thus brought to the si^ace is taken from the " dumps," in 
which it is first deposited, by wagons or railway-cars, and transported 
to the mills for reduction. These mills are scattered over the country 
wherever water is to be found, the greatest distance being about eigh- 
teen miles. Witli the exception of those on the Carson River, which are 
run by water-power, these mills are worked by steam ; the water to be 
obtained being suflBcient for the purposes of reduction only, and not for 
Ijower. Indeed many of tliese steam-mills were idle during our visit, 
for the want of water, and the water-mills on the Carson Eiver were 
generally working up to a part only of their capacities for the same 
reason. 

In the early days of mining on the Comstock lode, several excellent 
wagon-roads of easy grades were constrncted, leading to the mill-sites 
and to the sources of supply of the lumber and the fuel needed iu the 
working of the mines; but the«e are now in a great degree supplanted 
by a railroad recently constnicted from Virginia City to Carson City, 
l>assing through Gold' Hill, aud having branches leading to the principal 
reduction-works. By this road a large part of the ore extracted from 
the mines is transported to the mills, and most of the lumber and wood 
used for mining purposes is brought back on the return trips. This 
road, which is a fine example of railway engineering over a different 
country, is about twenty-two miles in length, not including its branches, 
and is' reported to have cost about $2,000,«00. It is about to be con- 
uected with Reno, a station on the Central Pacific Railroad, by an exten- 
sion from Carson City to the latter point, but at the time of our visit 
its principal business was the transportation of ore ftom the mines to 
the mDls, and of lumber and fuel for the supply of the mines. 

One of the objects of the tunnel, as will be seen further on, is to 
change almost wholly the mode of working the mines just described. 
The tunnel, which is to be nearly rectangular in cross-section, having 
a height of 12 feet, with a width at bottom of 14 feet-, and at top of 13 
feet, commences at a point in the valley of the Carson River, and run- 
ning iu a direction nearly perpendicular to the Comstock ledge, is to 
intersect it at a level of 1,898J feet below the point of the croppings, 
marked A on the map, to which the various levels of the mines are 
referred. At or near this point of intersection a cross-tunnel of similar 
dimensions is to run along the ledge, aud to communicate with all the 
mines. A commencement of 70 feet only iu length has been made on 
tlie maiu tunnel, more with a view to showing what is designed than 
for any other purpose, and a drift six feet by seven in cross section had 
been extended under the intervening mountains about 2,300 feet at the 
time of our visit. It is understood that this length had been increased 
to 2,530 feet on the 14th of November. The nnip So. 1, herewith, of the 
country in the vicinity of the Comstock, shows the positions and direc- 
tions of the main and cross tunnels, and the sheet marked No. 3, a sec- 
tion aud profile of the grounds on the line of the tunnel. The cross 
section ot the tunnel and of tlie drift or preliminary tunnel, upon which 
work is at present prosecuted, are shown on sheet marked No. 3. The 
length of the main tunnel will be 19,790 feet, or about three and three 
quarter miles, and the cross tunnel, if extended only so tar as to include 
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the mines now being worked, abont 12,000 feet, or about two and one- 
quarter miles. SlioHld the ledge north of. the Ophir and south of tlie 
Uncle Sara and Overoiaii be again worked, the cross-tunnel must be 
increased in length correspondingly. In our estimates of costs we have 
considered tlie maiu and cross tunnels separately, and have restricted 
tUe latter to the limits of the 0[jl)ir on the north aiid the Uncle Sam 
and Overman on the south. Drawings exhibiting plans of all the mines 
within the above limits will be found with this reiwrt, marked 4, 5, 6. 
7, 8, 9, 10, and 11. 

The principal advantages of the proposed tunnel in relation to the 
mines, as claimed by Mr. Sutro, may be stated briefly as follows. 

1st. The improved ventilation of the mines, resulting from the ciin-ent 
of air which, entering the tunnel at its outer extremity, and passing 
through it and up into the mines and out at their present shafts, will 
so cool and purity the heated, stagnant atmosphere of the drifts and 
stopes as to preserve the health of the miner, and enable him to accom- 
plish a greater amount of labor tlian would otherwise be possible. 

3d. Tiie drainage of the mines above the level of the tunnel — an 
object which is now accomplished by means of costly raa«liinery and at 
■great expense. On the connection of the tunnel with a mine, the water 
in the latter would discharge itself without the intervention of machin- 
ery and without cost. 

3d. A largely increased economy in the working of the mines by tak- 
ing the ore through the tunnel to reduction works at its mouth, instead 
of raising the same to the surface and transporting it, often to a much 
greater distance, to the mills now established. 

4th. Its value as an exploring work in cutting at considerable depths 
several mineral veins or lodes known to exist to the eastward of the 
Oomstock, all of which have been, and at some points continue to be, 
worked for the precious metals; also, in a geological point of view, in 
determining the depth at which precious ores will be founcl in our coun- 
try in what may be considered as true flssure-veins. 

These claims on the part of the advocates of the tunnel will be con- 
sidered in the order in which they have been stated, with the exception 
of the last, which can be more properly treateil under the hea<l of " the 
practical value of said tunnel as an exploring work." 

VENTILATION. 

At the time the tunnel was projected, and the act of Congress of Jiilv 
25, 1SC6, was passed, the mines on the Comstoek lode were undoubtedly 
much embarrassed in their operations by the lack of proper \entilation. 
The atmosphere in their stopes and drifts was hot and stagnant, and 
any relief; such as was promised by the tunnel, might well be viewed 
as indispensable by the mining authorities and miners to the further 
prosecution of their seareh for the precious metals. A stagnant atmos- 
phere and a temperature of over one hundred degrees might well 
occasion misgivings of success in their attempts upon the lower and 
therefore hotter levels. At that time each mine was worked indeijend- 
ently of the others, upon its own ground, with its single shaft forming 
the only communication between its stopes and drifts and the surface. 
Without the aid of mechanical ventilation, it is not surprising that, at 
a depth of three or four hundred feet even, the air of the mines should 
have severely taxed the miller's powers, and induced the belief that 
further search iuto the heated bowels of the earth would be impossible, 
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unless some artificial aid, such as tlie proposed tunnel promised to 
ulford, should be provided. 

But this very necessity for an inijiroved and increased ventilation in- 
dicated one of the means by which it might, in a great degree at any 
rate, be accomplished. The drifts of contiguous mines were connected 
together, an air current was established down the shaft of one and up 
the otiier, passing in its transit through such of the drifts, slopes, and 
winzes as were between them, thus purifying and cooling the atmospliere 
in those parts of both. For the portions of the mines which were influ- 
enced imperfectly or not at a^l liy the current of air thus established, 
I'ecourae was had to blowers operated by the steam-power emiiloyed 
in hoisting. By means of these blowers air could he forced through 
piljes to all parts of the mines not affected sufBciently by the natural 
ventilation established by the subterranean connection just alluded to. 
At the time of our \'isit, the mines were generally well ventilatod, and 
the miners with whom we conversed did not complain ; and in the cases 
in which a more effective change of air was needed, steps were being 
taken to accomplish it. 

It is, therefore, the opinion of the commission that, while the i>roposed 
tunnel would increase and improve the ventilation of the mines and 
possibly dispense with the use of some part of the means for artificial 
ventilation now employed, it is not a necessity for ventilation. Even 
with all the aid that the tunnel can be expected to afford, it is the opinion 
of the commission that mechanical ventilation by blowers, operated by 
steam or other power, would still be needed at the headings and in the 
stopes where the air from the tunnel would oot penetrate. 

According to natural laws as at present understood and received, the 
air entering the proposed tunnel would pass through it and up the 
shafts of the mines by the easiest and therefore by the most direct chan- 
nels, thereby conferring little if any benefit upon the stopes and drifts 
not iu the line of such direct transit. Hence the necessity which is 
assumed for a continuance of mechanical ventilation for certain portions 
of the niines after the completion of the tunnel. 

And here it may be proper to allude to certain anomalies observed in 
the ventilation of the mines on the Comstock lode, as well as in mines 
upon lodes lying to the eastward. According to the received laws ot 
ventilation it would have beeu assumed that, in the case of two shatts 
connected at bottom by drifts, the air current would pass down the lower 
and through the'drifts up the liigiier, and that this rule would be with- 
out exception where not influenced by circumstances of situation or 
artificial causes i that, in the case of a long adit or tunnel, the inner 
extremity of which was connected with the surface by a shaft, the ont«r 
being directly upon the side of the mountain, the current would be 
through the the tunnel and up the shaft. In the former case the cur- 
rent was found to be sometimes in one direction and sometimes in the 
other, it Imving been permanently changed iu one instance, aftt't the 
occurrence of a fire in one of the mines thus connected ; the down- 
draught haring been through the shorter shaft before the fire, and 
through the longer ever since. In the latter case, which applies to two 
tunnels visited by the commission, the down-dranght was into and 
downward through the shafts and out of the tunnels in a very strongly 
perceptible current. In view, therefore, of these auomalies, it would 
seem uucertain whether the current of air would pass through the pro- 
posed tnnnel into the mines and out through the shafts, or the reverse. 
So far as the ventilation is concerned, it will be of little importance 
which way the current should pass. Probably the mines would be the 
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more benefitecl by its passing downwiird tln-oiigh tbcra aud out of tbe 
tuiinel than iu the reverse direction. 

DRAINAGE. 

Ill the early days of mining upon tlie Comstock, inudi trouble was 
exi>erienced troin water which accumulated in the mines, and occasioned 
the necessity for powerful and expensive machinery for dniinage. When, 
therefore, the tunnel was proposed, it was loolted upon as an important 
accessory to ftirther mining operations in affording a ready and effective 
means of draining the ledge without the recourse to costly mechanical 
contnvances. It was then assumed, naturally enough, that the lower 
the depth the greater the amount of water to contend against, and seri- 
ous doubts appear to have been entertained of the poaaibilitv of freeing 
the mines from water by mechanical means. The construction of the 
tunnel seemed, therefore, a necessity. But as greater depths were at- 
tanied it was discovered that the water, instead of permeating the eaith 
to an indefinite extent, was mainly confliied to near tbe surtace; that 
below a few hnndi-ed feet it was struck in limited quantities only. It 
was also discovered that this water, instead of bemg generally diffused, 
■was collected in pockets bounded by impermeable seams of clay, which, 
when pierced, had only to be drained to exhaust the supply. As the 
mining operations have increased in depth, these pockets or reservoirs 
have become less frequent and formidable, till in many of the deepest 
the water is not only not troublesome, but is found ui less quantity than 
IS naeAeA tor the purposes of the mines themselves, thus necessitating 
the purchase of water from the company which furnishes the same to the 
inhabitants of Gold Hill and Virginia Oity, or ti-om other and wetter 
mines. By reference to the statements of the superiateudents, appended 
to this report, it will he seen that the cost of pumping for all the mines 
did not, probably, exceed $150,000 for the past year, and that in some 
of them there was no water at all. This sum exceeds that anived at by 
the commission— viz, $124,674--which was obtained by taking the costs 
as given for the mines, so far as reported, and estimating for the others. 

Taking, then, the observations of the commission in connection with 
the statements of the superintendents of the milling companies, we are 
of the opinion that the tunnel for this purpose-alone is not a necessity 
for the drainage of the Oomstock lode. That it will effectivelv drain ail 
those with which it shall be connected is obvious ; hut the same result 
can he attained by present means at less cost — a cost which, moreover, 
promises to becoiue still smaller as the mines progress in depth. 

ECOXOMY OF WORJCINCf, ETC. 

Uiidor the iireseiit system of operating the mines, the ore and the 
refuse rock are raised to the surface through the shafts by steam-power, 
the ore being transported to the mills by wagons or by the railroad be- 
fore alluded to, and the refnse rock deposited at the dumps contiguous 
to the shafts. The items of expense, as given bv the superintendents, 
vary somewhat, as might have been expected, in view of the different 
cii-ciimstauces in each. The average of certaui of the more important 
of them may, however, be stated with sutticient accuracy, as follows: 
Cust per ton of lloistiiiK from ileptha varjiiig from 1,350 to 1,750 feet, being 

tiLu average rojMirted for seven of the piiiicipHl mines of tbe ]o<le SO jf 17 

CuBt uf pumping for the year eiidiug June aO, 1371, iis arrived at l.y tbe 
crimmissiou, liy taking tlio coat of the mints as fat as ri'porfeil and esti- ' 
m;tfii]f,'fortL.;rL'at _ , 124,674 00 
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The BUjierinteiwlent of tlie Opbir iniue, a very iiiWIligent. man, est imatos 
tlie total cost for pamping ou the Coiiistuok lode for the past year as not 
esceettiog §150,000 00 

If we assume what apiwars from the reports and from other sources 
as an average yield of the miues — viz : 365,600 tons aiiinially — tlie cost 
for certain items oT expense by the present method of working will be 
as follows : 

HoistinR 3^^600 tons ofpay ore, at 51.17 cents 8187,077 f.a 

Tran sport ftt.ion of same to mills, at S^l 50 548,4110 00 

Panipjiig for laat year, (commission's estimate) 124, b74 00 

Hoisting mA lowerluj; 3,000 luiuers, at 8 cents each wny, ot Ifi cents 

eacli 175, 000 00 

Totiil 1,035,151 52 

lu the ahove stateineut tlie cost of hoisting the refuse rock from the 
drifts, winzes, &c., is not included, as the quantity is wholly indeter- 
minate, being tlie greatest in those mines where prospecting alone is 
being carried on, and the least in those which are working upon ore 
bouanKas. Indeed, in the latter the amount of debris is inconsiderable. 
It would be of the highest importance to a full and accurate comparison 
of the cost of working the mines by the present method and by the 
tunnel, to introduce this item, as it is very considerable, and the ex- 
penditure per ton for hoisting it is the same as for ore; but this seems 
quit© impossible, owing to the indefiniteness of the quantity of i-efuse 
removed from the miues. 

In considering the cost of operating the mines by the tunnel, it must be 
stated that, under the provisions of the act ot Congress approved July 
25 1866, the tunnel company is authorized to collect from all the com- 
panies mining upon the Comstock lode a royalty of $2 per ton for each 
. and every ton of ore taken from the mines after the tunnel shall be con- 
nected with tliem, whether the tunnel be used by the mines or not ; 
that a tarift" of 25 cents per ton per mile (or such lesser sum as may be 
agreed upon) lor the transportation through the tunnel may be estab- 
lished; also a charge of 25 cents each way for every man connected with 
the mines who is carried through the tunnel. Ihe cost of working the 
miues through the tnnnel, as compared with the same items as given 
above for working by the present method, may then be stated as fol- 
lows: 

Lowering 365, GOO tons pay-orotn tunnel level, at 10 cents $36,560 00 

Transportation of same an average of five miles, at $1 25 457,000 00 

TransiMirtatiouof 3, 000 workmen, at 50 cents^l, 500 per day 547,500 00 

1,041,060 00 
To thisslionld lie added the royaltv of $2 per ton, wbicli for the average 
piiMlttction of365. 600 willaiuoimtto 731,300 00 

Which makes a total of... _ 1,77^,360 00 

The item of drainage is not included in the above, as the tunnel will 
thoroughly drain all the mines connected with it without cost. This 
is not a favorable showing for the eciouomy of working by the tunnel, 
but it should be stated that wliile the act of Congress authorizes the 
tunnel company to make a charge of 25 cents per ton per mile for trans- 
portation of ore, rock, debris, &<:., it is claimed by Mr. Sutro that snch 
transportation can be done profitably at 10 cents per ton, and that no 
higher tariff will be demanded. It is also understood that a similar 
diminution will be made in the charge for transportation of workmeu. 
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Siicli reductioTia in tariff would make a material change in the estimate 
giveu above, which wouhl then stand as follows : 

Lowering 365.600 tons pay-ore to tnnnel level, at 10 cents .... 836 'ifiO 

rrausportatiim of same an avei-age of five miles, nt 50 cents .. ' ' ' IS^'hOO 

Traiisportatiou of 3, 000 workmen at 20 cents, or 8600 per day !'!..'.! aio'ooO 

Kojalty on 365,600 t<.na ore, at $2 TSlisoO 

T'>t«l 1,1,19,560 

_ Even with this reduction iri taritf, the balance would be against work- 
ing tlirough the tunnel when the royalty, whicli is the most important 
Item, IS included, fat lower levels the comparison would be more fiivor- 
able ;) and were there no other considerations to be taken into account, 
the opinion of the commission would necessarily be against the tunnel in 
the point of economy of operating the mines. 

Beforepresenting these other considerations it should be stated that 
not one of the superintendents of mines has expressed himself in fa- 
vor of a change in the present mode of working; and that some of 
them have given the opniion, in effect, that should the tunnel, when 
completed, with all its drifts and branches, be offered free of etiarge, 
not one mine on the Comstock would be operated through it, for the 
reason that the present mode of working would be cheaper and more 
exijeditions. This opinion is, no donbt, founded npon the supposition, 
as It 18 indeed stateij in one of these reports, that the ore taken through 
the tuuuel to ita month is afterward to be transported to the present 
mills, thereby involving a cost for transportation about equal, peihaps, 
to what IS now paid for carrying the ore froni the months of the shafts to 
the mills. Were the present mills to be employed for the reduction of 
the ore brought out through the proposed tunnel, this opinion would, 
no donbt, be correct, and the tunnel project would have to be condemned. 
But It 18 apart, and an essential part, too, of the scheme to have re- 
duction works at the mouth of the tunnel, to be operated by the water- 
power of the Carson Kiver, by which the cost of the further transporta- 
tion of the ore alluded to above will be saved. This plan, which is one 
of the considerations to which we have referred, would involve the sup- 
pression of the present mills, or at any rate such of them as now draw 
their supplies of ores from mines which would use the tunnel, and 
also seriously injure financially the radroatl leading to Carsou Citv, 
which was built for, and mainly depends upon, the carrying of the ores 
tothe reduction works. So fiir as the milling iutereslJs are concerned 
this would be of comparatively small coiiseqnence, and the machinery 
requires renewal in large part every two or three years, and the mills 
would be maintained in the interval with a view to their abamlonmeut 
on the completion of the tunnel or to the transfer of their machinery to 
new sites at its mouth. To the railroad, however, the results would be 
more injurious, as the interests outside of the transportation of ore 
timber, and other supplies for the mines, would probably not be suffl- 
cient for its maintenance. How far these injuries to vested interests 
should influence action in regard to the constructiou of the proposed 
tunnel, is not for the commissiou to determine. It is clear, however, that 
the successful working of the tunnel would have an efltect upon the rail- 
road similar to that which the latter has produced upon the ^-ery excel- 
lent and costly wagon-roads which were constructed to facilitate trans- 
portation in the earlier days of mining upon the Comstock. 
As has been stated, the tnuuel project includes, as au important and, 
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indeed iiiseBaraMo adiaiict, the estoblislmieiit of mills at its montli.fot 
ihewiictZ of tbeme; aud in order tbattbese .honld be separated 
S«5, ana "nccesstull.;, a sufflciene, »' ^'"-f,^™ i'aiJe ttS 
Water! to some extent, may be coui.te<l upon from tlie diBiiiage tliiougb 
tbe to irnl a quantity Butacient, perhaps, for purposes other than mo- 
toe power, but not for running the mills, the power tor whwb, suppos- 
his\?at« inlv is to he used, is to he tad fiom the Carson Kiver nlone. 
'"S SeaS, wUeh has it's sources in the Si»™.f J™*" SSnS "S 
and is fed almost entirely from it. ^« S"ef'°rt',;,"f„f "" ''™lrt 
he depended upon in its natural condition for a ™Pl>lr f P"""' ^^ 
is b™ necessary in aid of nature. At certain seasons of the 5 ear tins 
rivii^c^resi rushing torrent, oyerliowlne its hanks and cohering its 
SSyoSSSe tbemo^th of tle.tuunel '"^a™™^'";* %^^^\^ 
rttliers it is reduced to a comparatively insignlflcant nvnlet. vv ben tne 
SmSiion was ta Sevada, it was reiiosented to be at »1;»° '^l^ij' 
Mage, and all its water, when led nto the a.umes was insufHcient to run 
the mill. estabUshed along Its valley to "">".*'" SbSonires the es- 
In carrying out fully that part of the project f '; «' -f 'J"™f,™f tj 
tablishmint of mills at the mouth of *!>= t"""»i '','^"' «Jf S ,?? 
iieceasarv to secure hyartflclal aid an adequate supply ot wMerior 
rSnftbem atall i.ous of the jear-at those t™»» .■" 'I'!"}' «'« 
flow is insniBcient, as well as those in which tihe supply IS far beyond 
what is neoessarv This, it is Mieved, may be necomplisbcd by the 
conttrucSTf" iigh dam across a narrow gorge of the Carson K.ver 
some"™ mi°e. ablve the mouth of tl.e ?™?«l'-'ij;t4,?/a1;'™pp f 
hack its waters, shall form a lake or reservou- that wdl attord a supply 
Shi a™Sons of the je^r, for oi^rating all the J'"'^ "V;™^ 'J^ 
reduction of the ore which can be taken from the Cui»»'««fc ™df.om the 
other lodes which may be intersected by the tunnel. "'»"';'' X,nl,l 
accomplished, the commissiou does not entertain a doubt ; yet it sboull 
taZSerSi that this opinion is based upon "1>'>»™°»" »'°;''' ™' 
not upon its acttial survey. It should be here "^/f.^ * ™y„f ,^J>?»j 
nation of the reasons wliy tlie commission did not '»" '"'? ™" 'f jS 
ascertaining exactly all tie points mvolved VVS'C^rT Zel scbemT 
it did not come within the orig nal project of the Siitro in inel seueme, 
and ?ts impo™no?wa. not so clearfy ien while '!« "XTaSX"' 
Nevada as it is at the writing of this report, when the vauoiis data, 
u^nwiicb manyotit* conclusions are ?"»'>»■'. l'*™''^ bo Ler 
amined and comnaMd. The opinion we have expressed 16, bo»e^el, 
boiM out by theiatber imperfect examinations miuie since our visit by 
rbetuuSel company, through the agency of *V"«>7,r°™ ilfs are 
vada. The commission is, however, of 'teWief that his results aie 
less favorable to the project than » "'»" "I't^l'l^Xl "to "iinel 
shown. The report of the surveyor general, fnrnisbed by the tunnel 
Viompunv to the commission, will be found lu tlie appendix. 

SSt should the foregoing be practicable, it stdl «»™ "i»f,X' Jt ° er° 
economical working by the tunnel, ns agauist the present mode ol oper- 
SeffiTmines, that an improved system of coneentration ot ores 
Sdt, cSab'lisbed. It is'ilaimed bytbe »1™';?*f »' S°ii av'be 
that, with an abundant supply of water, eoiieentration ""Jj, '""J ™ 
imtip after the methods followed hi the mining ™5"™f ,° ';,""'»"5 
and England, by which the refuse matter may be meohanicaHy seiiuratcd 
Sn the vataabl. ores, so that only one ton in iift.v, perhaps, need be 
sS^^JCtel tS the process' of reduction t™»curlng the p^™^^^^^ 
According to the account, received of the >™* "?» »' *"? ''«'™"" 
mines, ores assaying less than 80 per ton are mmed with proht, and that 
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ill the English mines, in Cornwall, one is worked which produces only 
three o«nt;es of silver, or say $3 90 per ton of ore, and two others which 
yield six ounces and ten ounces respectively, and all at a profit, through 
improved methods of concentration. The commission has exercised 
much diligence toward ascertaining the actual facts in regard to these 
statements, as they are of the highest import-anee in connection with 
the question under consideration ; and it has visited the Pansaic mine, 
at Franklin, New Jersey, and the Lehigh mine, nesir Bethlehem, Penn- 
sylvania, where machines, claimed to be eonstrncted after the models 
employed in Germany and England, are nsed in the concentration of the 
ores of zinc, but has found nothing that is applicable to the concentra- 
tiou of the ores of the Comstock lode. 

The loss of precious metals in the reduction by the German and Eng- 
lish methods is represented to be not exceeding 5 per cent., while iu 
Nevada it is not far from 35 per cent, in milling, with a saving of per- 
haps 10 per cent, more iu the subsequent workings of the tailings and 
slimes, making less than 75 per cent, in all. The actual loss in reduction, 
therefore, appears to be more than 25 per cent., which for a production 
of $15,000,000 per annum, entails a Joss of the precious metals exceeding 
five millions of dollars, or a loss beyond what would result from the 
juethods referred to, by which 95 per cent, is saved, of at least four mil- 
lions of dollars annually. 

It would appear to he very singidar that this saving should not be 
made in the working of the most important mines in our country, if the 
statements just referred to are reliable. Bat it is denietl by some of 
the mining authorities upon the Comstock that this statemeut is correct, 
and it was asserted that large sums had been offered iu vain for pro- 
ducing Hke results. Indeed it seems quite impossible, from the informa- 
tion we have been able to obtain, to speak positive upon the subject. 
A personal examination of the foreign mines referred to by one or more 
eom].)etent individnals is the only sure mode of ascertaining the actual 
facts, as applicable to the treatiueat of the ores of the Comstock. Yet 
some better mode of reduction than is now practiced in Nevada may 
undoubtedly be devised, which shall secure a part at least of the large 
amount now lost in the separation of the precious ores from the refuse 
matter. 

Still another consideration a))peals strongly for this economy in the 
working of the ores — in the saving of a large percentage of metal now 
lost in reduction. Of the bodies of ore, other than those of low grade, 
now knowu to exist in the Comstock, the greater part will be worked 
out before the tunnel will be completed. Whether other bodies will be 
discovered is a matter of conjecture. That the lode is a true fissure 
vein is, in the opinion of the commission, beyond question. But whether 
the vein will continue to be metal-bearing to indefinite depths eaimot 
be stated with any degree of certainty, though, in the opinion of the 
coramissiont the weight of reasoning and the experience iu mining in 
other parts of the world largely favor such continuance. But, supposing 
that no farther deposits of the precious metals should be discovered, 
the tunnel, if constructed, would have to depend upon the working of 
the large bodies of low-grade ores, which have thus far been passed 
over as unprofitable under the present expensive system of mining and 
reduction. That such ores exist in large quantities in the mines, con- 
taining from eight or tea to twenty-five dollars per ton, is generally 
admitted, and seems to be undeniable. Only one of the minhig super- 
intendents with whom we conferred doubted this, and his opinion, 
we are satistted from other testimony, is erroneoas. Ores milling less 
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than about $20 per tou, or assaying less than about |30, eaniiot be 
mined with profit under the present imperfect process of reduction and 
the high price of labor which prevails in the mining districts of Nevada. 
Economy must, therefore, he sought for before the immense amount of 
low-grade ores can be profitably worked ; and tliia ecouotny is to be 
found in improved modes of reducing the ores, including concentration ; 
in the general application of water-power, and in the more general sub- 
stitution of machinery for manual labor, rather than in a redaction of 
the present rates of wages. A saving of 95 per cent of the gold and 
silver contained in the ore, as is asserted to be the case in the German 
mines of similar character to the Comstock, would go far toward giving 
value to the millions contained in the low-grade ores which have been 
• thrown aside or passed oper as worthless. While it is not assumed that 
mining can be carried on as cheaply here as in Europe, owing to the 
higher value of labor in our country, it is not seen why, in other respects, 
the cost to us should be greater, provided we adopt the same or im- 
proved means in the reduction of the ores. If, therefore, ores assaying 
but $5 per ton can be there mined and re<luced at a profit, we do' not 
see why ores of the same character assaying $10 may not be protltably 
■worked with us, with our higher rates of labor. This would render 
valuable the vast amount of now worthless low-grade ores in the Coul- 
stock, and add millions to the world's circulation. Hence the importance 
to the nation of any scheme which promises increased economy in the 
working of mines. 

Whether the Sutro Tunnel project fulfils this condition of economy 
depends, in the opinion of the commission, upon tlie practicability of 
securing a sufficient water-power from the Carson Eiver, at all seasons, 
for the reduction of the oresf the possibility of which, though not fully 
proved by accurate surveys, no doubt is entertained, and upon the 
efficacy of the methods employed in Germany and other countries of 
Europe for the concentration of ores, of which we ai-e unable to vouch. 

Assuming the correctness of these two points, of abundant water and 
of concentration of ores, we would express an opinion favorable to the 
tunnel and its accessories as an economicid mode of working tiie mines 
of the Comstock; otherwise, weehoukl advise that the mines continue 
to be operated as at present practiced. 

FBASIBIUTY OF THE TU^iKBL. 

Of the practicability of the project there is no doubt. It is a question 
of cost alone. Bo many tunnels have been run in this, as well as in other 
countries, through material much more difficult, that no reasonable 
grounds exist for questioning the feasibility of the one we are con- 
sidering. So far as surface indications are to be relied upon, the rocks 
to be penetrated do not differ materially from those which are met with 
in the operations on the Comstock, in the shafts, drifts, and winzes 
which have been ofiened in those mines in the search for the precious 
metals. While it is quite impossible to predict with any degi'ee of cer- 
tainty exactly what kinds of rock will be met with in the* progress of the 
tunnel, or in what proportions, it is sate to assume that nothing will be 
encountered which will otter any serious obstacle to the miner. We, 
therefore; dismiss this portion of the investigation with the expression 
of the opinion of the commission in favor of the entire feasibility of the 
tunnel project, so far as its construction is concerned. 
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COST OP THE TUNNEL. 



In making tbe estimate of cost, the commission has heen govenietl 
mainly by costs of shafts and drifts in the mines on the Comstock, and 
by the a<;tnal expenditures as reported by the tunnel company iu rnn- 
ningits preliminary tunnel or drift, which, as has been stated, has 
already penetrated over 2,500 ieet under the monntains lying betweeu 
its mouth and the lode. Taking all these elements of Information into 
conaideration, an average of cost per foot of length has been deduced, 
which, in the judgment of tbe vommis»ion, is as reliable as an;^ that can 
be arrived at for an estimate for a tunnel which is to run for so great a 
length throngh rocks, the character of which can only be judged of, and 
then only imperfectly, by surface iudications. This cost, which is given ■ 
for the main tunnel and its shafts separately &om that of the cross oc 
branch tunnel, is : 

•For tlie main tunnel .ana four shafts 82,707,595 15 

For the branch tauuel and two stiafts .- 1,710,734 35 

Total in gold 4,418,329 50 



This, estimate, the details of which are given in the appendix, em- 
braces all the expenditures supposed to be necessary for the completion 
of the work, including machinery, fuel, shelter, snperintendence, &c. 
It is but proper to remark, however, that its correctness will depend in 
a large degree upon the character of rock met with, and may be either 
too large or too small as the difHculties shall be found to exceed or fall 
short of the supposition upon which the estimate is based. The prices 
stated are in gold, which is the only basis of value recognized iu Nevada. 

TIME EEQUIEED FOE THE CONSTEUCTTOH OF THE TUNNEL. " 

Our estimates are based upon the progress made in the shafts and 
drifts in the mines of the Oomstock lode, and also upon the actual prog- 
ress in the construction of the preliminary tunnel so far as it has been 
prosecuted, all of which have been e^cuted by manual labor. Under 
this snpposition of progress it will require 1,186 days, or about three and 
one-fourth years, for the completion of the main tunnel after the work 
shall have been fairly commenced at all tbe shafts ; and if the cross or 
branch tunnel be commenced at the same time, as it may be, and pushed 
forward correspondingly, the whole may be completed in nearly the 
same time ; that is, in about three and four-tentbs years after vigorous 
operations shall have been undertaken upon all parts. But if ma- 
chinery be judiciously employed, there seems to be no doubt that the 
tunnel may be completed in two and three-tenths years. Considerable 
attention has been given to the subject of the application of machinery 
to this object, resulting in the conviction that the time needed for the 
completion of the tunnel, beyond what would be required if manual 
labor alone were employed, may, by its use, be shortened at least one- 
third. 



To ascertain with perfect accuracy the total value of the bullion 
extracted from the mines of this lode is quite impossible, owing to the 
almost total absence of records during the early days of mining. The 
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S™*" K° '??'t ^.T'"; "'""'"eil » stMement of the bullion sent by 
express, by wliich it baa been mainly tpaiisiioi-ted, amonntinc tor the ten 
years from 1861 to 1870, both fnclnsive, ti $123 607,378; and it is the 
Sfl°i°°' " well inlormed upon the subject, that the product of 

the mines previously to 1861, iuclnding bullioi taken away by priiite 
parties, mil swell the total production, from 1869 to 1871, to $125,000,000. 

PRESENT AMD PKOBABLE PUTUEE PRODUCTION. 
The mines which are now productive arc given below, with the amount 
of bullion tor the last year so far as ascertained; all the other mines 
on the ledge being eugnged in prospecting only: 

1. Saviige. ,. 

5. Hale & NorcrOBa *^ S 2 l, 

3. Chollar Pa o . ^ 

4. Teliow Jacke ^ ^ ^ 
.^. Kentnck.. ^ " " 

6. CwwnPoint '^ „ 

7. Belcher... j? 

The present annual production may, it is believed, be tiikeu with suf- 
ficent accuracy at $15,000,000. <- uhicei ivicu sui 

As regards the probable future yield, no claim can be made to any. 
thmg like accuracy, except in the few instances in which ore-bodies »i6 
KiriuX"; -^t" «"°""»''i»" has already stated Its belief f„ le 
I?f^ • 3*i > f '" '^T" "■ " '""' """"^ ™'°' <" >• oeMinnlug down 
ward indeSnitely in the crust of the earth; but whether the vein wi 1 
continue to be ore-beanng cannot be predicted with any degree of cer- 
wS ,S 'i. " T"!" "' ."pi"™', to be hased, however, upon proba- 
oJ tte Si 1?" S""" "^'"l" «?l«ri«""e'l i- leep mining in otheJ parts 
of the world. These, in the judgment of the commission, favor the 
finding of ore down to the lowest depths that Ciin bo reached; and that 

iSwST'ii; " *"!!^ "jr""' "' ""> '°'""S authorities se'ems to be 
shown by their continued downward search 

«ud°?rfW °/ 'f ^™. "» "16 Crown Point, Belcher, Hale & Norcross, 
and Yellow Jacket, have ore enough in sight to occupy them for three 

SL?.. ?'°"l'° "T' °"'J!?' '""> ""> ^""S"' "il »''»« all known 
bodies in a shorter time, while others still will have to depend for their 
future upon the.snccess of the prospecting in wbich they ore engaged 
l!ir°. t '<'»'?™<l! °™» which have been passed over or thrSwi 
S?clt.? , ""T"^ '" "■" ""' "•■ ™'«"g! «» last Involving the 
necessity for a largo economy beyond what is now practical in the 
w^orkingof the mines and in the transportation and reilnotion of the 

OH inE "OEOIOOIOAL AND PBACTTCAL TAUIE" OP THE SUTBO TUN- 
NEL "AS AN EXPLORING WORK." 

co,^S„«;Sf the limitations contained in the law, the commissioners 
Smedtte vSl?^ .nvestigatious to the line of the tunnel and its 
To the works of Baron Eichthofen, who devoted many montlis to a 
oaretul examination of the rock formations of the Washoe district; to 
Professor Whitney, who determined by barometrical measurements the 
!™ J ,1 "J the mountains and valleys, and determined the geolosic 
age ot the deposits near Deyton ; and, Unall.y, to the able report of Mr. 
tjlarence King, recently nsned from the Government press, we ackuoivl. 
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edge our obligations. With the extended labor of these gertleiiien on 
the general geology of the country, it is not a subject of regret that 
eeouoraic geology, with its special application, forms the limit of our 
investigation. 

The entire region in the vicinity of Virginia City gives the evideuc« 
of an extensive dynamical disturbance, continued through a long period 
of time with more or less activity. Volcanic action to an extent and of 
an intensity not met with in modern times, has played an important 
part in the formation of numerous mountain peaks, and in giving to the 
scenery a broken and rugged aspect, which is heightened by the ster- 
ility of the soil. Without a tree or shrub to relieve the eye. excepting 
the sickly-looking artemesia or sage-brush, struggling for existence, the 
broken and jagged traehytic rocks impart a character of wilderness to 
the country, and the name of "Devil's Gate," given to one of the passes, 
indicates the feeling which prompted the first rude settlers to bestow 
such a name to the rugged scenery. Passing from Virginia City east- 
ward for a distance of four miles in a right line, we reach the compara- 
tively fertile valley of the Carson, while within the range of vision to the 
northward the sand clouds may be seen sweeping over the desert region 
known as the Sink of the Humboldt. We do not design giving a full 
topographical description of this interesting but sterile country, but 
desire to convey the idea of the worthlessness of these mountains except 
for the boundless wealth in minerals which they contain. 

The various ages and modes of deposit of the rock formations have 
an important practical bearing, and require our speci<il attention. 

Mount Bavidson, from its height and position, as well as from its litho- 
logical characters, was the first to make its -appearance amid the snow 
mountain peaks of the Washoe district. It is a sienitic rock, compact 
in structure, difficult to work, and bears important relations to tlie 
Comstock lode, forming the west wall for a considerable distance, if not 
through its entire extent. The elevation of Mount Davidson has been 
determined at 7,827 feet, its summit rising 1,622 feet above Virginia 
City, and has a range of outcroppiugs of quartz rock skirting its eastern 
side some 1,500 feet below its summit. 

To the eastward on the line of the proposed tunnel are numerous hills, 
intersected by valleys or deep ravines, extending to the plains of the 
Carson River. 

Next in order to the sienite is an extensively diffused volcanic rock 
called propylite, which was spread over the entire portion of the tunnel 
section. This is the green stone or " green-stone trap" of the miners, 
and works with great facility. It is thickly studded with fine grannies 
and occasionally with distinct crystals of sulphuret of iron. It is im- 
portant as furnishing the eastern 6r hanging rock of the Comstock lode. 

Through the propylite, at a later period, volcanic craters have been 
opened, and formed by their ejections hills or mountains of considerable 
elevation, varyingmuch in theircolor, compactness, and thecireumstances 
attending their formation. The most common variety of this traehy- 
tic rock is a simple greyish, pasty mixture, with its particles loosely ce- 
mented together, easily worked with the pick, except at considerable 
depths, when it becomes compact and is useful as a building-stone. The 
structure of the rock indicates that the volcanic ashes of which it is 
composed were ejected in connection with water or steam and cooled 
rapidly after its deposit. The mud volcanoes of Western Mexico fur- 
nish a type of this form of deposit. Another variety of the same color, 
with numerous crystals of glassy feldspar diffused through its mass, 
fiom which it has received the name of sanadin trachitc^ was deposited 
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in a similar maiiner, but cooling slowly gave an opportunity for the play 
of chemical affinities, by wliich the crystals wei-e formed, and a more 
compact structure of the rock resulted. 

A third variety, with a color ashy grey, or of a more or less deep red 
color, is found one and a half miles from the mouth of the tunnel. With 
the same chemical constituents, except the addition of oxyde of iron, 
we have in this a firm, hard rock, working with difficulty. 

Still another variety of considerable practical importance is met with, 
■which has been passed through for a distance of 750 feet at the com- 
mencement of the tunnel, which may be distinguished under the name 
of trachytic conglomerate. It is characterized by numerous angular 
masses, sometimes of great size, cemented together by the ash-colored 
trachytic matter, and ottering to the drill and giant powder serious ob- 
stacles to rapid progress in the work of constructing the tunnel. This 
formation is due to the breaking down of the walls of the crater and the 
projection of their broken up, angular masses into the ashy deposits from 
the volcano. These walls were, at this place, composed of nietamorphic 
porphyry, the fragmeuts of which are now held together firmly by the 
cementing material. 

Numerous recent instances might be cited for illustrating the aetion 
of ancient volcanoes, the same laws which goverued in former times 
being operative at the present, but with far less intensity. 

In 1813 a volcanic eruption of ashes occurred on the Island of St. Vin- 
cent, which fertilized the Island of Barbadoes, the ashes tiilling in 
Bridgetown to a depth of several inches. The amount of material 
thrown out must have been immense, as the transfer was made in oppo- 
sition to the trade- winds. 

The once beautifnl and symmetrical volcano of Consagniua, in Central 
America, some forty years ago exploded with a report heard at Santa 
Fe de Bogota, a distance in a right line of one thousand eight hundred 
miles, and emitted a^hes in such quantities that, for hundreds of square 
miles, the sun was obseuied, and for ten days made a midnight darkness 
over most of Honduras and San Salvador. The ruins of Pompeii and 
Herculaneum furnish us with well-known examples of similar volcanic 
eruptions. 

The other formations on the line of the tunnel are of much less conse- 
quence in this connection. At the St. John's auue, on the Monte Christo 
lode, is a deposit of granular limestone, which disappears at some 200 
feet in depth where the propylite is ifl place. 

Andesite, a hard hornblendic rock, caps one of the hills near the route 
of the tunnel. This is of volcanic origin, and is only less hard than ob- 
sidian, of which a few scattered specimens were met with. 

To recapitulate, we have for a basis the syenite of Mount Davidson, 
then propylite, {with porphyry,) sanidin trachyte, loosely aggregated, 
and compact trachyte, trachyte conglomerate, andesite, and carbonate 
of lime on or near the line of the tunnel. 

It becomes a matter of much importance to determine the character 
of the rock excavation in estimating the cost of construction and the 
time required to complete the tunnel. The quartzite met with in the 
Hoosac tunnel has greatly impeded the progress of tbat great work, 
causing a weary delay, and leading to great expense in construction. 
With this example before us for not relying upon surface indications 
alone for the character of the rock excavation, your commissioners 
sought everj' indication possible for obtaining a correct idea of the forma- 
tions through which the Sutro Tunnel will be required to penetrate. We 
were still more strongly impressed with the necessity for using great 
S. Ex. 15 2 
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precaution in onr determinations, as unexpected resulta had already 
been obtained in the portion of the tunnel or heading which had l>eeu 
driven some 2,300 feet. The surface indicated that, for this and a much 
greater distance, the tunnel would pass through tracbytic rock only. On 
the contrary the following resnlta were obtained, viz: 

1. Trneliytic coflgloinerate - 750 

2. Tracliyt«....». 500 

3. Trap-dyke 40 

4. Red clay - 70 

5. Bine clay (porphytilie) -- 100 

6. Porphyry 840 

The firmness of the conglomerate will be sitfiQcient to support itself 

withont timbering. All the others will require this support, and the 
blue elay continually acts upon and crushes the framework, requiring 
constant care and frequent excavations behind the timbers to prevent 
the complete closure of the adit. This difficulty is encountered in many 
of the mines, until the clay becomes suflSciently dry to resist the great 
pressure of the vast body of the same material behind it. No part of 
the tunnel will cost as much per hundred feet as that passing through 
this clay. 

In an economic view, the porphyry and propylite may be considered 
the same, having about equal density, and working equally well under 
the drill. In the former, a greater liability exists of encountering clay 
seams, as a result of the disintegration of the feldspar, which enters 
largely into its composition. 

With but comparatively slight exceptions, these two formations will 
be the only ones encountered in the construction of the tunnel, tor they 
underlie the trachytic and other volcanic rocks, and, except in chimneys, 
these later formations will not be encountered, 

The propylite by exposure to moist air too readily disintegrates in 
ecnsequenee of the changes effected in the sulphuret of iron, with which 
it is filled, and will require to be timbered in consequence. All the cir- 
cumstances named have been taken into consideration in forming an 
estimate of cost, and as an element in determining the time required in 
construction. 

By the cooling of the vast field of propylite which had been poured 
out, we may assume that the contraction was sufficient to cause a vast 
fissure near or at its junction with the sienite. 

The period of active volcanic movement again occurring, there was 
injected from below a body of quartz in quantity sufBcieut to fill this 
fissure. Practically, it does not matter whether this was accomplished by 
solfataric action or by direct volcanic forces, or whether we consider the 
metallic wealth deposited in the lode by super-heated steam and the 
action of acids, or consider that with the sil^x the gold and silver were 
thrown up by the same force. 

We know that for a distance of five miles, with a varying width of 
from 50 to 500 feet, and to an unexplored depth, the Comstock lode is 
found one of the richest, most productive and extensive in the records 
of mining. 

It is, however, of very great importance to determine whether the 
Comstock be a true fissure- vein, as declared by most intelligent geolo- 
gists, or be but a gash-vein, with its material filled in from adjacent 
rocks. The permanency of the mining interests of Nevada depends 
upon which of these views prove correct. In the first contingency we 
may claim that no true fissore vein has ever been worked ont, and from 
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analogy we may draw the couelusion, with a good degree of certainty, 
that the Oomstack cannot be exhausted by the labor of man. If but a 
gash-vein, the conditions are ao changed that exhaustion must at no 
distant day be the result. In a careful'examiiiation of the rocks near 
the lode, we do not find a loss of any proportion of the quartz which 
belongs to them. From whence, then, could this mineral have been 
denved ? Again, the only source of supply by washing in must have 
been obtained from a higlier level, or the syenite of Mount Davidson. 
This would imply a decomposition of that rock ; and the hornblende, 
one of its constituents, would as readily be carried into the opening as 
the quartz. The hornblende is not found mingling with the silieious 
deposit, therefore the latter could not have been received from the 
syenite. 

We are left to the only possible explanation of the occurrence of this 
wonderful deposit, i. e., that it is a true flssure-vein filled from below, 
and, like other fissure-veins, extends to a depth beyond the power of 
man to reach. The explanation of the clay selvages bounding the vein- 
matter, the formation of "horses" by the fiiUing of portions of the 
hanging rock, the exhaustion of rich bonanzas or bodies of paying ore, 
the barren condition of much of the quartz, are none of them peculiar 
to the Oomstock lode, hut are met with in other mines of a similar char- 
acter, and have been fully described elsewhere. The crushed and 
crumbly condition of mnch of the vein-matter has been ascribed to dy- 
namical action, supplemented, doubtless, by chemical changes in the 
sulphnrets met with in considerable qnantities in the lode. With refer- 
ence to the future productiveness of the mines, until carefully explored 
at deep leveh", much must be left to conjecture. The mere fact that 
the Comstock is a true fissure- vein establishes that the vein-matter or 
quartz extends downward indefinitely, hnt does not i)rove that this ma- 
terial is charged with the precious metals. Reasoning from the past 
history of fissure-veins in other countries, we have just grounds for be- 
lieving that the metallic wealth, thousands of feet below the surface, 
will fully equal or be eveu greater than that from higher levels. The 
Sampson mine in Germany baa reached a depth of 3,000 feet without 
any diminution of its yield of silver. This, compared with the Com- 
stock, is a small vein, but for that very reaaou is far more likely to be 
lost by a fault than one of the magnitude of the lode under considera- 
tion. 

It is quite probable that at great depths th^ metals are more equally 
distributed through the vein matter, in which case the very rich ores 
will not be met with, but the whole mass will yield an equally favora- 
ble result, without thelarge expenditures required in drifting for bonan- 
zas. The recent discoveries in the Crown Point and Belcher mines of 
immense bodies of " rich rock " at nearly 1,700 feet below the initial 
point is a most encouraging feature for the perjuaiient value of the 
lode. 

We had the privilege of esaminjtig such portiou of the bonanza of 

the Crown Point as had been uncovered, estimated to be worth 

■ $15,000,000, with a prospect of equal value at a still greater depth. 

Judging from the present quotations of the Belcher stock, this latter 

mine should give even greater results than the Crown Point. 

One other feature of the recent discovery becomes important to the 
mine owners and to the country. Upon the upper levels of this and 
some other mines, if not in all, the yield of gold was greater in value 
than of silver. As the mining progressed in depth, the silver yield to 



oyGoogle 



20 SUTRp TUXNEL. 

tlie ton of ore became the greater, but in the new discoveries the more 
precious metal is restored to its previous relative proportion. 

All examination of the reports of superintendents give us a mnch 
higher per cent, of tlie gold contained in the ore secured than of silver. 
In the report of the Savage mine, of this year, we find that the loss in 
■working from the assay value of the ores ia, of gold, 2»j^ per centj, fo 
silver, 34A per cent. The larger the proportion of gold in the ore,*he 
less absolute loss is made in the working. 

The above statement is the result of the workings in the Occidental 
mill, under the direct control of the Savage Company, and includes all 
savings from slime and tailings secured to tiie company. 

In the Custom's mills, the report shows a less favorable result on the 
silver product, as follows : Gold loss, 23]ij i)er cent ; silver loss, 4J per 
cent. 

It may not be out of place to remark that the loss on the gold pro- 
duct is ascribed to "float gold," which might possibly be secured by 
running the surface-water or "float" through sponges. The loss of sil- 
ver is due to a failure in the works to secure the sulphuret of silver, 
and, to a limited extent, to particles of clay, carrying with them minute 
portions of silver, as suggested in the roport of Mr. Clarence King. 

It is well understood by all wlio have given their atteutipn to the 
subject, that the metalic deposits are not equally diffused through the 
vein-matter, but are found in detached bodies called " bonanzas." This 
rule holds good in the Comstock lode as well as in all other silver lodes, 
having quartz as a gangue. An examination of the mining map, ex- 
hibiting the workings of this lode in detail, proves the deposition of the 
rich ores of. the precious metals in bodies, and the comparatively barren 
quartz in other portions. 

There is no law yet evolved from experience or science for determin- 
ing the position of these rich bodies of ore ; explorations alone can dis- 
cover their position and value. It is, however, sufficient to know that 
they are confined to the vein-matter, and their discovery may be ex- 
pected so long as we confine our workings within the boundaries of the 
" country rocks." 

By the present system of working the ores from these mines, rock 
that yields by assay less than $30 to the ton, cannot be reduced at a 
profit.- 

The amount of low-grade ores, ranging from $10 to $35 in the Com- 
stoek lode, amounts, by tjie testimony of some witnesses, to millions of 
tons. The following forms a small portion of the evidence obtained 
upon this subject : Colonel liequa, superintendent of the Ohollar Potosi 
mine, in his various rex>ort-s, mentions the large amount of ores that at 
some futuiB time may be made available to the owners, that with pres- 
ent prices for labor and by the present processes of reduction cannot 
be utilized. He stated, personally, that very large bodies of sixteen-dol- 
lar ore exist in the mine. 

A former superintendent of the Empire and Imperial mine stated 
that while in charge he struck a body of ore that yielded $19 per ton, 
which, at the then cost of mining, transiwrt, and reduction, did not pay. 
This body was prospected in the middle of the lode, more than 100 feet 
wide, to a depth of 6 feet only. How large this body of ore may be he 
■was unable to state. 

Mr. George Atwood, at present superintendent of the Eberbart mine, 
has worked as foreman, &c., for eight ycM'S on various mines of the 
Comstock lode, states that in the south mine of the Ophir a body of ore 
exists that has been mined and used for filling in stopes for a distance 
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of 300 by 300 by 100 feet, which -will average, by assay, $20 per ton. 
A large body iii tLe uorth mine, yielding bat little less, is fonud in place. 
He further states that in tlie Crown Point, on the 200-teet level, an es- 
timated amonnt of 100,000 tons of ore, that will assay 820 per ton, may 
be found. Was for three years connected with that mine, and is tho- 
roughly acqnainted with the upper levels. 

From onrown observation, and the evideneeof others, wedo^not hesitate 
in st-ating that vast amonnts of what are designated as low-grade ores 
abound in these mines, that may yet be made available in increasing the 
national wealth. 

At eaeli extremity north and south from the principal mines the work- 
ings are carried on exclusively for gold. The Sierra Nevada Company, 
the most northerly of the gi-oup now in operation, is understood to be 
profitably engaged in working the loose surface rock and soil. At the 
other extreme the Succor mine and mill, situated on Gold Canon, are in 
operation ; the vein of precious metal having been followed into the 
mountain 1,300 feet, and the ore is taken to the mill direct through a 
tuuuel. The facilities for working and the ecconomy exhibited has 
saved the stockholders from the usual heavy assessments. 

A careful survey of the adit of this mine developed an unexpected 
fact. ■ Following the windings of the tunnel, which kept pace with the 
sinuosities of the vein of ore, we reached the same character of quartz 
rock that had became femiliar to us in the mines of the Comstock. This 
was an accidental discovery of the miners during a search for the gold 
vein, which had been lost from a fault. This "white lode" assayed 
$22 60 per ton. By taking the bearings by compass in this and in the 
Crown Point mine, they indicated a connection with each other. The 
theory has been that near the Overman mine the vein or lode bent 
around to American Flat, where it ceased. Further research may be 
necessary to establish with certainty the view, that a branch at least of 
the Comstock lode passes down Gold Canon and shows itself in the 
Succor mine, one and a half miles below the Crown Point. 

The appearances indicate that the "white lode" and the gold vein 
will at no great distance unit© to form a rich lead, and when thus joined 
the valhe of tlie gold and silver lead will be condensed into the gangne 
of one with the relative proportions of gold to silver now met with in 
the Crown Point. 

The value of the proposed Sutro Tunnel simply as an exploring work 
is so evident as to be scarcely called in question. Cutting, as it does, 
at right angles two or more lodes before reaching the Comstock, that. 
In Europe, would be deemed valuable; the determination of their 
wealth or poverty would prevent further ruinous outlays in i)roBi>ecting. 
There is no certainty that rich bonanzas will be met with in the pro- 
gress of the work, but that an abundance of moderately rich ores will 
be found is quite probable. We found at the Occidental mine, on the 
Monte Christo lode, two adits or tunnels had been run, one to the dis- 
tance of 1,850 feet for a considerable distance through crystalline lime- 
stone, after which porphyry and then propylite made their appearance 
as we penetrated the tunnel. 

The quartz vein is often broken down and crumbly and colored by 
oxide of iron. In the limestone excavated we noticed arborescent crys- 
tals of manganese. 13xtensive galleries and wide chambers were met 
with, from which rock working from $10 to $33 had been taken. The 
upper tuimel had been run for 1,500 feet and connected by a shaft to 
the lower one. We noticed that the current of air passed down the 
shaft and out at the lower tuuuel. Much of the quartz rock is nearly 
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or quite barren, bat we were informed tbat millions of tons assaying 
from $8 to $10 to the ton existed in the mine. We believe this to be a 
fair index of the character of the Monte Ohristo lode which we visited 
in other localities. What developments will be made at tlie great 
depth at which the tunnel will cross its track is, of course, uncertain. 
The heading which has been run will, if continued a few hundred feet 
farther, cut the " Great Flowery lode," with what result we are nofc 
prepared to' predict. 

We made an examination of the Lady Bryan mine, said to be located 
on this lode. The eroppiiigs of quartz rock is enormous in quantity, 
forming a hill about UK) feet high, and would yield for the whole mass, 
as we were infonned by the sHperintendent, an average of $8 per ton of 
silver. 

An open cnt has been made through the hill or body of qnartz rock 
into a large basin formed by the excavation of material, some of it valu- 
able, bnt a large quantity too poor for working. 

Short drifts have been run into the hill-sides in various directions, 
which at the time of our visit were not workecL The richer ores were 
being assorted for milling, the mine furnishing hut eightor ten tons per 
day of valuable material. Only ten men were employed on the works 
at the time, the mine having recently passed into new hands. 

With reference to the tunnel cutting blind lodes, we are not prepai'ed 
to express an opinion, the very name implying a complete want of knowl- 
edge of the subject. The possibility barely exists, with the past history 
of mining giving strong practical evidence against the probability of a 
tkvorable result. 

As an exploring work, we think the Sutro Tunnel may claim to deter- 
mine with sufficient certainty the ore-bearing character of the Great 
Flowery and Moute Chi-isto lodes, and settle definitely the question 
whether the Comstock lode at great depths continues in richness ; or, as 
is believed by some, becomes worthless as the deep levels are opened. 
It is somewhat remarkable, as bearing on this subject, that the Crown 
Point, once justly esteemed valuable, and ranking high in the stock 
board, became almost worthless under the supposition that- the mine 
was worked out. By the energy and perseverance of the superintendent, 
the owners were rewarded by the discovery, at deep levels, of one of the 
richest bonanzas yet found on the Comstock lode, which sent the stock 
up from $2 50 per share to over $300. It must be borne in mind that at 
two or three points shafts reaching as low as the tunnel will he sunk by 
the time of its possible completion. This will not be so complete an 
exposure of the value of the lode as drifts from the lateral tunnel, made 
at comparatively small expense, at numerous points along its course. 

We cannot but think, therefore, that, as an exploring work for deep 
mining, the Sntro Tunnel may justly claim favorable consideration. 

EespeetfuIIv submitted. 

H. G. WEIGHT, 
Lieutenant Colonel of Engineers, Brevet Major General. 
J. G. F08TEK, 
Lieutenant Colonel Engineers, and Brevet Major General, 

United States Army. 
WESLEY NEWCOMB, 
Civil and Mining Engineer, 

Brigadier General A. A. HuarpHKiCYS, 
Chief of Engineers, United States Army, Washington, D. C. 
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Office' Sutbo Tunnel Commission, 

New York, December 2, 1871. 
Genkual : 1 have the honor to tratisinit herewith a letter from Mr. 
Adolph Siitro,* iu -which he stutea that he has not been able as yet to 
prepare the paper which he desired to furnish, relative to the advan- 
tages of the tunnel as compared with the present method of working the 
mines ; but he incloses a printed copy of a speech delivered by him at 
Virginia City, in support of his project, au<I desires that it may be added 
to the appendix of the commissioners' report. 

This printed speech is also inclosed, aud I would ask that it be at- 
tached to the appendix of the report, as desired by Mr. Sutro. I would 
further suggest that his letter be also appended. 
Very respectfully, yonr obedient servant, 

•' ' H. G. WEIGHT, 

Lieutenant Colonel of Engineers, Brevet Major General, 

Senior Officer of Commissio'r{. 
Brigadier General A. A. Humphreys, 

Chief of Engineers, United States Army, Washington, E. C. 
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APPENDIX A. 
Eellmahn of L-osf of fhv Siilro Tu»»el. 

CoHt of sinking fihaft No, 1, 109 square feet area ami depth of 530 feet, 
jncludinK tools, labor, and materiolB of all kinds, at $40 24 per foot of 
deptb, (beiot the avorago cobt in the seven principal mines of the 
CouiBtookJoue). ■■ - 

Same, shaft No, 9, lOit Bciuare feet, 1,025 feet deep, at SW 24 

Same, shaft No. 3, 109 square feet, 1,319 ffeet deep, at $40 24 

Same, shaft No. 4, 109 sqnaro feet, 1,499 feet deep, at»40 94 

Same, eUaft No. 5, 109 sqnare feet, 1,465 feet deep, at J40 94 ....i 

Same, shaft No. 6, 109 square feet, 1,4K feet deep, at $40 94 

Frelijainary tannels or dr\fU. 

Coat of labor, tools, and materials of all kinds, for drift of 
main tunnel, 6 feet wide, 7 feet high, and 19,790 feet long, 
at $16 90 per rnnniug foot, (being tlie average coat of 3,185 
feet compfeted Julj 1,1871) 3393,821 00 

Dednct value of one-half of timber of drift, which may l)e 
used again as the enlargement progresses 14,644 60 

Cost of labor, tools, and materials of all kinds, used in drifts 
of branch tunnel, 6 feet by 7 feet, by 12,000 feet long, at 
$19 90 per running foot 238,800 00 

Deduct valueof one-half timber of drifts used a second time 8,880 00 

Coat of enlargement of drift to Ml size of tunnel, V.i^ feet by 12 feet, by 
19,720 feet long, 2,366,400 cubic feet, at 25 cents 

Same, of branch tunnel, 12,000 feet long, 1,440,000 cnbic feet, at 95 cents. 

Coat of timbering main tnnnel ftiil size, 19,720 feet in length, at 817 34 
per running foot 1 

Same, of the branch tnnnel, 12,000 feet, at $17 34 .,.- 

* See Appendix M. 



946 00 
076 56 
319 76 
951 60 
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Cost of general matenal and eandries, ireluding surveying instrunieiits, 
Jarge transit bnildin^ for the same, boai'dhig aud lodging houses. baruS 
^oraes, carts, magaaiaes, blowers, air-pipes, Ac., for four shafts of uiaiu 

Same, for brVuchVumi"ei;two"^"^!".:: ::::::::::": 'ao'ooooo' 

Cost of hoisting and pnmpjng engines and macliiuery forfonr shafts of 

mam tunnel " loi (trq nn 

Same, for branch tunnel, two shafts ins qw m 

Coat of boilers and parts, four shafts, main tunnel . ...:.":.■.■;;.■; ^'™ 40 

Cost of boilers and parts, two shafts, branch tunnel " as'^m 

Coat of labor and raatsrialB for the erection of inaebiuery, and temriorarv 

building to cover the same, for the four sbafts of ina'iu tunnel . . . . 32 265 00 

Same, for the two shafts of branch tunnel JAaoo w 



Coat of material and time e.nployed in attending m^inerydnriiigthe 
sinking of four shafts, main tnnnel. . J fe ° 



sJl,510 00 

Same, foF the two 8ha¥s'rfi;ra]ii"SrtTinne"l"''.' ''^'lea M 

Same, dunng the mnniiig of the preliminary taiinel of the mainVnuiiel" " 324'784 90 

Same, of branch tunnel ""'L^ "^ 

Cost of appliances for hauling rock and ore ont of maiu "tiiiinei 

VST* S!* ""''^ '"'■ '"""''"S ™ck and ore oat of brauoh tunnel ....' 
Atitt lor olBce expenses, snperiiitendenoe, engineering, and eontingoncii 



216,523 26 
50, 000 00 
B5, 000 00 



10 per cent. , 

Total coat in gold . 



teSfmina^tunnels ^^M^et^ %'^'^ 

Enlargement of drifts to size ot tunnel 5"? ^00 00 36o'^ 00 

Timbering flitl-aize tunnel ^ S44 Z Ini'Sfl 00 

General materials and sundries 66 439 00 2o' Z ^ 

Engines and machinery iS? ^^ ^^ ,2O-™0 00 

Boflers and attachments 3J Xg Sn 1' ^ m 

Erection of niachinery and temporary buildings for same -12 3B5 00 91 ' ^ 00 

AHondmg machinery in sinking abaftfl 138 734 27 82! 489 50 

Ditto in running pieliminary tnnnels 324 784 90 216 isa^ 26 

Endless wire-rope, &c 5O ooo 00 35 000 00 



e expenses, siippnatcndente engineering, oontingen 



1,425,611 96 



451,265 86 285.123 39 

2,707, 595 15 1,710,734 :I5 

I^me required to complete tunnel. 

Depth of shaft No. 4, (the deepest)... , titgeppt 

Average daily progress in the shafts of the Comstock 3 tpet 

Hnmber of days reiiuired to sink shaft No 4],499feet 50U.!n\s 

Whole length of main tnnnel 19 7qOfit 

Distance penetrated by preliminary tunnel, July 1, 1871 " a 185 fej-t 

Average daily progress in preltniiuary tunnel aia f„; 

Distance penetrated when shaft No. 4 reaches tnnnel level 4 M fr^t 

Distance reraainuic to be penetrated at that time 15 So fret 

Numher of availaWe working headings 9 
Greatest distance to be penetrated by any drift to meet the drift fiom the 

adjacent shaft oiWf + 

Time required to mn above distance at 4 15 per day ^d it- 
rotal time required to sink shafts and run dntts 1 Ofihdavs' 
Additional time required to enlarge tnnnel to full size innil,ii>i" 
Total time required to complete main tunnel 1 imk ,ulV 
Nuniher of years required to complete main tilnnel ji ™ I™ 
Nnraber of f<*t of branch tunnel run from fonr headings at bottom of 

Bhafte No^ 5 and 6, 1,465 feet deep, when main tnnnel is^conipleted ... 414 feet. 
Additional time required to extend branch tunnel to 12,000 feet workinc 

two headin^pj-- "ifl il 

Total time to complete main and brknch tunne]sV(mannal iai^r)!.":: ".'. 3A, x^^ 

Total time to complete mam and branch tunnels, (by machinery) 2^78^8; 
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APPENDIX B. 

Circular to supmiifendeirt of mines. 

Office Sutro Tunnrl Commission, 

Virginia City, Xecada, July — , 1871. 

Sir; By the act of Consross approved April 4, 1871, this commission is repaired to 
report, dmoug others, upon the followinc points, viz : 

1. The value of the ballion extracted from the mines on the Comstock lode. 

a Their present anil probable futnre production. 

3. The geological and practical value of aaid tunnel as an exploring worlc. 

Much ol the In&rtaation reqnlred by the above can be obtained only from tlie com- 
panies engaged iu miuing on the Comstock lode ; and. as regai'ds the rest, the in- 
tbrmation -n'liich tile companies can afford will be of the highest value to the cocamis- 
eion hi the discharge of ita duties. I am, therefore, instructed to request of you your 
views in writing, upon the points above quoted, as well as upon auy others which you. 
may deem to have a bearing npon the question of tbecoustraution of tlie Sntro Tunnel. 

I also take the liberty, undei the instmctions of the coumissiou, to append a series 
of questions having a bearing upon the portions of our duties not eunnierated above, 
your answers to which will be important in making up our estimates of the probable 
cost of the proposed tunnel, and its value as an aid to deep mining on the Conistock 

Should your reply to the foregoing not be ready before the commission leave Vir- 
muia City, please forward it addressed to me at the Army Building, New York City. 
The earliest practicable answer will, however, obUge. 
Very respectfully, your obedient servant, 

■ H. G, WRIGHT, 
Brevel Major General, Seidw Officer of Cvmiiiinniva. 

Saperiateiident of Mine. 

The following are the ijuestions to which answers are asked ; 

I. Cost at various denths of sinking shafto, estimated by cubic foot r( 
the running foot for a shaft of given dimensions. 

3. The present cost of timbering the same, with increase, if any, with the depth. 

3. The EOBt of drifting in the various rocks met with in yonr operations ; estimated 
either by the cubio foot or by the tunning foot, specifying the dimensions of the cross- 

4. The cost of timbering the same. 

5. The daily progress made in the shafts and drifts through the various rocks, the 
largest force that can be worked to advantage being employed. 

6. Tlie cost of ore, ■(fater, &c., from various depths. 

7. The cost of pumping at your mine for twelve months; preferably for the year 
endino; June 'M, 1871. * 

B, Has the water in your mine increased or diminished with the depth, and in what 
proportion ! 

9, The cost per ton of ore for milling; and where the cost of transportation to the 
mill is included, the cost of- the latter. 

10. Wliat is the preseut cost of the artificial ventilation of your mine, and how does 
it increase with the depth f 

II. How long a time at the present progress of working will it require to exhaust 
all theprofitable M-e in the mine, above the 600-foot level J 

12. How long between the fiOO aiid 1,000-foot levels t 

13. At what depth will the present machinery be available for hoisting the ore or 
clearing the mine ftom waterf 

14. What additional expense will be incurred, if any, per I.OOO feet of additional 
depth for the purposes above named, calculating fi\>in the 1,000-foot level ! 

15; Wliat is the width of the lode and also of productive vein-matter at the various 
levels of your mine T 

16. What has been the expense of prospecting the mine for the year passed T 

17. How does the pay-ore compare at each level, from the snriace downward f 
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APPENDIX C. 



Office Ornin Silvek Mikino Company, 

Virginia Cilg, Nnvada, Seplentber '21, 1871. 

Sir: In compliance with your coram unioatiou nf Jiify 2S,.asking my views npon the 
question of the construction of the Sutro Tunuel, I beg leave to reapeetfully submit the 
following ; 

AiJ8w«r to congresaional question No, 1, the value of the bullion extracted from the 
mines on the Couistook lode. — Bullion extracted from the Ophir mine since the incor- 
poration of the company, in July, 1860, $4,631,539 10. 

Sos. 2 and 3, Tlieir present and probable future prodnction, and the geological and 
practical value of said tunnel as an exploring work, 

. In answer to conuressional question No, 3, I will briefly state, as to its geological 
valne, I am not coifipotent to judge ; hut as to the practical value I will otter a few 
remarks : PHrat, I will consider its value as an avenue thtoagh which all the mines on 
the Comstock may be worked, as it is churned by Mr. SutJO that all the machinery on 
the lode may be dispensed with, both for hoisting and pumping, and the entire buai- 
neas of or work of all the mines be carried on through his tunnel. Ton will please 
consider the tnnnel with all its lateral drifts completed, and all the mines ou the Com- 
stock being worked through it. No maohinery is used on the surface. 

We have, to begiu with, (page 19, " Sntro Tunnel,") 3,000 miners to carry to and from 
their work, an average distance from the mouth of the tunuel of four and a half miles. 
These 3,000 miners divided into three shifts of eight hours aach, gives ns 1,000 men on 
each watch. Allowing ten men to a car, it would reqnire one hnndred cars to convey 
the men-into the tunnel. The train wonld occapy 1,200 or 1,500 feet iu length of the 
tunnel, and when the head of this train would reach the place of destination the rear 
care would be qnite an inconvenient distance back from the place of destination, 
thereby creating much conliision and more or less delay. It is at this point that the 
miners' greatest trouble begiiis, their respective stopes and places of work being far 
above them. They commence to climb the ladders, and go up various heights, many 
from 600 to 1,000 feet. They arrive at the pla«e where their day's work is tn be done 
in an exhausted condition, positively nnflt and unable to do a day's work. 

The timbers used in the various mines are to be convoyed to their respective desti- 
nations by the same tedious, slow, and expensive rentes — expensive, because time in 
this country is money in fact, the moat expensive commodity that is employed in the 
working of these mines. 

Suppose a cave is threatened in some one of the moat distant or inaccessible mines. 
A car-load or two of timbers immediately and judiciously used, might, and often does, 
prevent a disastrous cave. By the present mode of working, in such a contingency as 
the above, the minor would send his order up, and in a very few minutes the retnrn 
cage would bring the desired timbers, and in a few luiuutes more the timbers would be 
in place, and the threatened disaster averted. How would it be in working through 
the tunn^ f The miner wonld first give his order for timbers, the order conveyed 
down the ladder, probably 1,000 feet to reach the tunnel, then out of the tunnel, a 
distance of tour or live miles, to the carpenters' shops at the mouth of the tuimel ; the 
timbers procured and sent by return cars to the foot of the upraise, then raised, by 
some as yet unexplained process, to the point of danger or trouble. 

In this way, hours might elapse before the much-needed timliers would arrive, aad 
then they would probably arrive too late to prevent great damage. 

Another disadvantage in working the mines through the Sutro Tivinel is, the mouth 
of the tunnel being located several miles farther from the timber and lumber supplies, 
would neoessari^ increase the cost of the same two or three dollars per thousand 
more than when delivered at Vii^inia or Gtold Hill. 

The foregoing are some of the practical objections to using said tunnel as an avenue 
through which to work the mines on the Comstock, and aa a practical miner of more 
than forty years' experience in various kinds of mining, 1 make this assertion, that 
should the tunnel, with all its lateral drifts, be offered ^ec of charge, not one mine on 
the Comst-ock would he worked through it. And why 1 Because the present mode of 
working is cheaper and more expeditions. 

Now I will offer a few remarks regarding the various charges imposed upon the 
mining companies for the privilege of working through this tunnel, Mr, Sutro (page 
166 of his book) estimates the Aaily yield of all the mines on the Comstock at 1,500 
tons. For the right to transport this ore through the tunnel, the mining companies 
must pay 25 cents per ton per mile, or about an average of $1 13^ per ton, amounting 
to Sl,*>87 50 per day, or $615,937 50 per annum. There should be added to this a like 
amount for debris or waste, wliich, including that icom all the shafts, winzes, upraise, 
anddrifta purely of a prospecting character, would be more likely to overrun than fall 
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lielow this amonnt, wiiuh givea us $2 a'i per ton, or- 33,375 per day, or tie large sura 
per anniim of 81,331,875. 

In addition to tliia, we bave the traasportation of the miners, which, as he estimatus 
3,000 men to raise 1,500 tons of ore, gives us two men for each and every ton of ore, 
equal to |1 per ton, or a total thus far of $3 25 per ton, or $4,875 per day, or the nice 
Hum per annum of $1,779,375. 

Aa large aa this siun is, we must again aiid to it the cost of oonveying the timhers 
to the respective mines, which is 25 cents per ton per mile, (40 ciibio feet or 480 feet 
board-measnre being reelioned aa one ton,) anil he estimates the total consumption of 
timber per annnm (page 18) to be 16,000,000 feet, which gives ns :S3,333t tons ; taken 
at an average trana^mrtation distance of fonr and a half miles, amounts to (1 19J per 
ton, or a total for this item of $37,500; or 6.8 cents per ton of ore, abided to the above, 
amounts to $1,816,875. And yet we are not quite through, for we still have to add the 
indefinite amount of 50 cents per head for all superintendents, foremen, their assist- 
ants, attaches, and visit-ors that go in and out of this faraons tunnel. Taking Mr. 
Satro's estimate, we now have taxes in specified items amounting to JlS 31.8 per ton, 
and for what ! For the privilege of working the mines in a more exjieusive and less 
convenient way than the present mode of working them. Bnt thus liir there is one 
redeeming feature in the contract. It is this : it is optional with the different ininiog 
companies whether they pay any or all of the l)efore-mBntioiied tariffs, for if they do 
not work through tlie tunnel they need not pay any of them. 

We now come to a tax that is more arbitrary in its character. No mine on tlie Corn- 
stock lode can escape its provisions. It ia what is termed the two dollars per ton 
royalty, which is intended to be a compensation for draining the mines, and is claimed 
to he a cheaper mode of drainage than that of pumping, the mode now in use. 1 will 
DOW proceed to the couaideration of that branoh of tlie Suti-o Tunnel question practi- 
cally considered. These mines have been worked for about twelve years, more or less, 
extensively. 

It is little more than ten years since I first took charge of a mine on the Comstock. 
For about tln^ee-quarters of that time I have been in charge of mines here, having been 
absent from this locality about two and a baifyears of the last ten; hence I speak on this 
question from experience. 

The mine that I am nowin charge of, and have been fur more than three years past, 
(the Ophir,) has been, and is still, celebrated aa being much the wetteat mine on the 
Comstock, and yet we have no difficulty in overcoming all troubles of an aqueous na- 
ture, neither do we anticipate anytliing in the future of that character that will give 
na serions trouble. 

After these general remarks I will proceed with a few estimates. Mr. Sutro (on page 
17) gives us an estimate of what it will coat to pump in all the mines on the Comstock 
when a depth of 1,550 feet is attained. After very elaborate figuring, he gives us tlie 
astonishing sum of $5,911,560 per annum. That depth is very nearly reached at this 
time in allthe prominent mines, and a comparison can pow very justly be made be- 
tween the estimates made by Mr. Sutro and the actual cost, whicli, taking the Ophir 
aa a gaide, for the year ending May 31, 1871, will not exceed the sum of $150,000 for 
all the niiues, showing the estimate of Mr. Sntro to be very wild, aud renders coicoliv- 
tions based'upon that estimate unreliable in the extreme. 

What is the cheapest and moat economical mode of freeing the mines on the Com- 
stock from water — the present plan of pumping, or by meana of the proposed Sutro 
Tunnel under the existing franchise? I atate uiat the present cost of pumping will 
not e^Eceed $150,000 per annum. 

Taking the estimate of Mr. Sutro as correct, that the daily yield of the mine ia 1,500 
tons, or 547,500 toqs per annnm, the two dollars per ton royalty give a sum per annum 
of $1,095,000, the cost of drainage through the tnuuel. . 

Comment on these two propositions I hold to be superfluous. There are two- princi- 
pal causes or reasons operating to reduce the cost of pumping on the Comstock in the 
liiture aa compared wiui the past; and these are, iirst, the great reduction in the coat of 
fuel, (and that reduction is bound to oontinne untilit reaches a price about half the pres- 
ent cost ;) and, secondly, the positive decreaae inthequantity of water as gieater depth 
is attained ; ibr I hold that there is no more certain event of the future Uian that the 
water will decrease in the Comstock as the mines grow deeper, the opinions of Mr. 
Sntro, Professor Richthofen, or any other scientific gentlemen, to the contrary notwith- 
standing, and the idea of i-nnning a tunnel four milea or more in length, at an ontlay 
of millions of dollars, to tap what ia almost certain to be very nearly a dry fiaaure, 
seems to me to partake of the ahaurd in the extreme. This is a dry country, and all 
who have looked upon it know it. 

As a ventilator, this tnnnel, if finished, would amonnt to jnst what a connection 
between any two or more mines wonld— no more and no less. Neither one could poaai- 
bly be made tfl ventilate any exploring or prospecting work for which some mode of 
artificial ventilation, either by patent blower, air-pumps, or some other m -^ ■ ■ 

method, is neeeasary. 
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_ Bnt the most important question of all in thie connection presents itself, and, as vet. 
13 unanHwerecl-does ore in paying qaantities exist in tJie Comstock at thei cfeiit 
depths ! Taking a praetical and the most hopeful view of thie question that theTacts 
wifL^"" ^?^*''lFf,'^'" ^^°*' I a™ compelled to -say there are grave doubte, not- 
withstanding ftofessor Eichthofen eomcB to the rescue and assays ns that bvhis 
scientiflo ana theoretical viaion he sees it, and there is no donbt but ore in paying 
qnantiti^ exists in the Comstock iissure from the surface to untold depths. But Kon- 
llemen ol liis class have deceived us so often that, I am sonry to say we miners have 
little faith in tiicir soientifio prognostications. 

I will now proceed to consider the following qnestions preponnded bv the 
so far as they apply to the workings of the Ophir mine : 

1. Cost at various depths of sinking shafts, estimated by the cubic foot removed, or 
by the rnnuiug foot for a shaft of given dimensions. 

Aetiial cost ofsinUng main she^ftfivm »70 feet to 1,002 /eet=283/cei. 

Time, 3 montlis— June, July, and August, 1871. Dimensions of sliaft, outside of 
timbers, 18 feet 8 inches by 7 feet 4 iuclios. 





Total cost. 


Cost per foot. 


Libor 
Miners 

Blacksmiths and helpers 
iujfineeis and fiiemeu 
Wood hanling 


$10 092 no 

9 -i m 

1 ^4i m 

1 JJ 00 


8:3,778 00 

1, 121 81 
151 40 
244 65 

2,765 00 


S48 85A 


Powder 




500 pounds Hercules powder 


310 00 








3 9JA 

53-^ 

9 80ft 


Steel: 






Wood: 

276J cords, at 810 - 








18. 060 86 


64 04ft 






Cost per cnWe foot 


4*Wff 










2. The present cost of timbering the sa 


me, with the in 


crease, if any, \ 


rith the depth 



Actual eoat of timbeiing main shaft, 
47 sets timbers, 6 feet each = 2fe2 feet. 



Timbers iu set ; 
I,912teetby 4rsets=89,8IJ4 feet, at $32 per M... 

1 carpenter and Itimbcrman, at $5 each per day.. 

Total amounts 

No increase for greater depth. 



$1,977 00 

920 00 



§7 01 
3 26 
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Total coat of sinking and timbmiig viaia sliaft 283 /ee(. 



29 



Cost of emking .. 

Cost of timlieriiig ... 

Total amounts 



Total coat. Cost per foot. 



3. The cost of drifting in the various rocks met with iu v"ur operations, estimated 
either by the cubic foot, or hy the mnniug foot, specifying the (iimnnaioas of the croaa- 

Coet of naming drift from 70Q-foot heel, 866 feet. 
Blasting ground. No timbers required. Size of drift, 4 feat 6 inches wide by 6 feet 
6 inches high. Time, 8 months; February 15 to October tfi, 18C9. Six-hour 
watohea — three men on each watch. 





c„.. 


Per foot. 






3t8, 048 00 

3, 09!) 72 

132 72 

467 00 




BiacksQiiths 


i,4r.a 00 


SS0 84 
3 57A 
















21,747 44 












86i¥. 











4. The coat of timbering the same. — No timbers nsed. 

5. Thedally progreas made ia tlie shafts and drifts through the.various rocks, the 
lareeet force that can be worked to advantage being employed. 

In main shaft, desoribed in auswer to question No. 1, six-hour watches are worked, 
with six men on eaeh watch. Average daily progress, 3.06 feet. 

In rnnning drift described in answet to No. 3, sixAonr watches, with three men 
per wntch, were employed. Average daily progi-ess, 3.578 feet. 

6. The coat of raising ore, water, &c., from varions rteptlis. 

Estimate of cost of raising ore fi^om a depth of 1,750 fuet, (level of the Sutro Tun- 
Bel,) with the maohiiiei-y now in use. Size of eyiinihjr of hoiatiug engine, 18 inches 
by 27 inches. 

This estimate is based upon the following proposition : That two reel-shafts be 
coupled into one, rnnning one cage np and one down at the same time ; machinery 
beinggearedsothat speed of the cage in the shaft is 800 feet per mjnnte; douhle-decfc 
cages being used, hoisting two cars at a time, each car containing 1,500 pounds of ore. 
Estimated to maio six tripe per hour, inclusive of all necessary stoppages or delays 
occasioned by lowering and hoisting men, and lowering Hmbers into the mihe, and all 
necessaiy delays for rej a a 

£ngiQeerB' wages, per day |10 

Foremen's wages, pei d v 4 

Wood-haulers wages ler lay 

Three cords wood per ay 10 

Tar for ropes and oil for naoh nery per day 

Scaling boilers, per day 1 (X 

Wear and tear of ma h nery per lay 
Interest on cost of mach ne y $iS 000 at 1 per cent i er month J 

Total amonnt . 63 % 

Total cost per da;- for hoifiting 216 tons of ore 1,7S0 feet, $63 95, or, 29.6 cents per 
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7. The cost of pumping at your mine for twelve months, preferably for the 
ing June 30, 1871. 

AttiMl coat of pumping 700 feet, for tliv year ending Mag 31, 1871. 

Labor L 

Pitman's w.iges S9,0ff7 50 

Eogiiieere aud firemen - .">,309 50 

Wood hauler --- -' -•-- ''O'i 00 

Fuel: 

1,387 corils of wood, at S12 W,6U 1)1) 

27S touB of coal, at $20 SSi"' "O 

Oil and tallow: 

Laril and other oils - 21.5 67 

1, 315 pounds of tallow - l(ia 37 

Interest on cost of puniiiiiiR-mnchinery, $31,000, at 1 per oent. 
per month . - - ■ - - 

Total cost - 

Value of water raised 

Net cost of raising water 

Amouiil qf mater raised diirmg the year ending May 31, 1871, 
Monthly average of daily measurements : 



378 04 
3.720 00 



lr70. 
June. 


IS inches. 


Present flow of water Septemlier 10, 1871, 5 inchus. 






16 inches. 






Angnat. 


11 iuches. 


Decrease in amount of water at 700-foot level, fro 


June, 


10 iuc les. 


1870, to date, 72.33 per oent. 






10 ino les. 






December. 


10 inches. 






1371. 










S nchea. 






Februai-y. 
















April. 


8 nches. 






JVl'ay. 









13. At what depth will the present maohinety be available for hoisting flie ore or 
clearing the mine from watert — Hoisting machliiery,2,f)00feet; pumping machinery, 
1,500 feet. 

16. What has been the expense of pntspecting the mine for the year passeil I — Total 
mine expense for the year ending Aogust 31, lOTl, $140,571 87. All work helng of a 
prospecting nature. 

Should any of the foregoing answers require explanation, I shall he pleased to fur- 
nish the same at your request. 

Very respectfully, your obedient servant, 

H. H, DAY, 
SiiperinteaAint Opkir Siher MiiiiHy Compaaij. 
H. G. Wkight, 

Bretel Major General and Senior 

Officer Satro Tannel Cammimon, 
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Supbbintkxdent's Office, Gould & 
CuBRY Silver Misibg Company, 

Firgiaia, Nevada, Sepicmli^ 2, 1871. 
Gknkhal:— Tn accordaiico with jour request, I herewitli iuclose answer to voiir 
luteii'OKM.tui-ieB of SStli of July. ' 

YoarB, wspectfully, 

C. C. BATTEEMAN, 
Superintendent GoaJit .f Ctirry Silver Miiiiiis Company. 

'J- Suiro Coninti3«MJii. 

No. 1. The valne of the bnllion estracted from the Comstock loile T 

Answer. The value of the buUion extracted fl'om the Gould & Curry miue im to and 
including Jane 30, 18?!, is $15,555,232 24. 

No. 2. The present and probalile future prodnotion T 

Answer. Preseut production nothiug — the futnre, dependent npon the sQceess of the 
explorations now in progress. 

Ho. 3. The gwlo^cal and practical valne of said tunnel as an exploring work t 

Answer. Geologically, it would, no doubt, be of valne to the scientist. To the Tnn- 
nel Company it woiihi be of great value as Aeteiinining the existence or otherwise of 
ore deposits within the bounds of its land grant, and to the eastward of the explora- 
tions made by the mining companies at work upon the Comstock lode. To the Corn- 
stock it would be of no practical valne. The _ ad vantages of ventilation supposed to 
aecrne flrom the coastrnction of the tnnnel are more imoginary than practical. The 
cnrrent of air supposed to be created by the connection of the tunnel with tl>e working 
drifts of the vanous mines will, no donbt, l>e couBned to the main drifts and shafts, 
while the stopes— which are tlie working pointsin all mines— will have to be furnished 
with air then as now, by artifieial means, which can be done byair-eligiues much more 
cheaply through the present sliafts than throngh the proposed adit. 

The economy claimed over the present method in bringing the ore to the surface is 
entirely imaginary; that I assert this advisedly, allow me to call your attention to the 
table in answer to aappiemental question No. fr—to the aconracy of which I am wUliug 
tocertify. The cost of "chuteing" the rock from any point in this mine, say 500 feet 
above the level of the proposed tunuel, would be greater than to raise the rook to the 
surface fiiim that depth through the shaft where it would be in dump ready for trans- 
portation, while after delivery hy "chute" to tunnel level there wonldstiil remain four 
miles of transportation to reach the surface at the month of the tunnel, where the ore 
would be at a greater distance from the reduction works than when in the damp at 
the top of the shaft. 

In this connection, allow me to call your attention to the fact that there is a consid- 
erable quantity of low-grade ore remaining in this niine that cannot- be worked now 
with profit, but which, at a lower cost for reduction and material, cjm be extracted with, 
a moderate profit to the mine ; bnt if to this is to be attached a royalty, I fear the day 
is still iar distant when it shall be made available. 

The average valne of the ore extracted from this mine in 1963— and which was 
selected from the reserve just mentioned— was $18 14 per ton, at a cost of gl6 35 per 
ton for extraction and reduction; if to this cost had attached the proposed royaUy, 
the result would have been a loss to the oorapany. Some of the other mines on the 
Comstock have a greater quantity of this olass of ore than the Qould & Curry, and as 
an illusti-ation of the mei^i^er margin of profit 1 beg leave to call yonr attention to the 
report of operations in the Savage mine for the year ending June 30, 1871, when the 
average profit for the year in ore extracted was 42 cents per ton, the gross yield being 
$21 43 per ton. 

The tunnel, if of any value at all to the Comstock, would bo as a drain-tunnel, though 
even this proposition is a matter of doubt, the explorations on the lode nil going to 
show a decrease of water with inorease of depth attained. 

From carefnl estimates, I am satisfied that in this mine 6.500 gallons of water per 
honrcanheraisedfromadepthof a.OOOfeetat aoostof (84perday; from this should 
be deducted the value of the watef, which, at present rates, wonld be about $1,000 per 
month, leaving the cost of pnmping f 1,500 per month of thirty days ; this on the 
amount of ore produced last year, 24,305 tons, would amount to 75 ceti'ts per ton; add 
to this the cost of raising n>ek from same depth, 71 cents per ton, and we have a total 
cost for rock and mater of $1 46 per ton, or 27 per cent, less than the pi-oposed royalty. 

If the yield of ore should be eqnal to the capacity of the machinei-y at a depth of 
2,000 fee^ 194 tons per day, the cost of pumping water and raising ore wonld be $1 02 
per ton, or 50 per cent, less thau the pDiposed royalty, and only ei[ualing the proposed 
toll of 25 cents per ton per mile. 
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Supplemental questions. 

No, 1. Cost, at various depths, of sinking shafts, eatiinatedljy the cubic foot romoved, 
or by thii runniog foot,, for » shaft of Kiven dimeoBioiis. 

Answer. Size of shaft, 13 feet 2 inches by 8 feet 10 inches. 

Cost of labor for muning foot - S*^ ^ 

Cost of keeping tools in repair --- ly^ 

Cost of powder, fuse, &c ' 3fi 

Total -'^8 19 

The above is the actual cost of sinking 109 feet in this mine, cotUMenom!; 1,191 feet 
from the surface and torminating at 1,300 feet. Tlie rocks passed through were quartz 
and porphyry, the former predominatiug anusually hard, consequently the progi-ess 
■was very slow and the work esoeptioually costly. 

No. 2. The present cost of timbering same, with the increase, if any, with the depth. 
Answer. Size of timber used, 12i by 14 inches; lagging, 3-mch plank. 

Cost of timber, &c., per foot in depth --■ $8 84 

Cost of labor framing - 3 00 

Total cost per foot in depth 81" M 

The cost of labor in placing the timbers in position is included in the cost of labor 
for sinking. No material increase of cost with increase of depth. 

No. 3. 'fhe cost of driftina; in the various rooks mob with in your operations, (atimated 
either by the cubic loot or by the running foot, specifying the dimensions of the cross- 
Answer. The following is the actual aferage cost per running foot of two drifts run 
in this mine during the year 1870. I have selected these two iur the reiison that they 
were of the gi'eatest length, and the work was prosecuted nnintermptedly, affording a 
fair average as to progress and cost. 

EldoKulo Potosi drift, 101 feet below the surface, 480 feet m lenjrth, running obliquely 
across the stratification, 44 feet hard-blasting porphyry, 30 feet clay, 80 fcet of quartz, 
336 of porphyry, that was worked with pick. Size of drift outside of timbers, a feet 
high, 5 feet 9 inches wide at top, fi feet XO inches at bottom inside of timbers ; 6 feet 3 
inches, 3 feet 6 inches, and 4 feet H inches. The cost of placing timbers in position in- 
cluded in cost of muning drift. 

Average cost ol 44 feet ■■ - — *8 00 

Average c^ist of 436 feet — 5 00 

Seventh-station drift, 1,167 feet below snrfece, 600 feet in length, running obliquely 
through heavy clay and liard porphyry. Size outside of timbers, 8 feet XO inches in 
height, 3 feet 9 inches wide at top, 6 feet 9 inches in center, 5 feet 10 inches at bottom. In- 
side size, 6 feet 4 niches, 3 feet, 3 feet 10, and 3 feet 6 inches. Average coat per nnming 
fbot, including placing of timbers, $8 10. In this drift the clay, by swelling, was contin- 
ually displacing the timbew, which had to be eased by cutting away behind them; in 
many instances we were compelled to nse jack-screws to force them back to position, 
which makes the average cost of this drift more than it would otherwise have been. 

No. 4. The cost of tinibei'ing the same. 

Answer. The Potosi drift, timheredin square-tnnnel sets, size of timber 8 by 10 inches, 
and 3 by 6 inch Uigging; sots placed 5 feet apart; cost per running foot, inclnaing 
flraming, |1 89. . , , 

Seventh-station drift, size of timber nsed 14 by 14 inches, framed m arch plank lag- 
ging ; sets placed 5 feet apart ; cost per running foot, ineludim; fraiuiug, $4 90. The cost 
per rnnuing foot, timbered in square sets, wofld have been 94 76. 

No. 5. The daily progress made in the shafts and drifts throngh the various rocks, 
the largest force that can be worked to advantage being employed. 

Answer, In sinking shaft from seventh to eighth station, that is, from 1,167 to 1,300 
feet, the excavation has been entirely within quartz and porphyry, the formet predomi- 
nating and exceedingly hard, as is evidenced by the qnantity of powder used. The 
average prtwress was 13 inches in depth per twenty-four hours. Twenty men employed ; 
fonr sliife of five men six hours each. In such rock as was gonerully found above 
the 1,167 level the same force would have made abont 3 feet each twenty-four hours. 
In Potoal drift the formation being hard porphjTy, soft porphyry, elay, and qnarta of 
average hardness, the drift running obliquely across the formation, tlie average pro- 
gress wa8,thronghthe former, hard porphyry, 4 feet per day, twenty-four hours. Eight 
men employed; four shifts of two men six hours each. In seventh-station drift, 600 
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feet in length, foritiation lieavy clay and hard porpbyry^ drift crossing the atr.ita ob- 
liquely; theaverageprogreBswasS'i'eetintweuty-fuurhoars. Sixineii; three aliifts of 
eight honrs. 
No. 6. The coat of raising ore, water, fire, from various depths. 




The enRines work independently, that is, each engine hoists and lowera separately. 
If the engines were geared together, so that when oiieoi^ was beinghoiated tlic other 
was lowered, the cost per ton monld be considerably redufied. 

In the above table of cost is inoluded mood, water, 1300 pBt month, oil, engineers, 
. firemen, boilei^leaner, woodman, and average cost of keeping machinery in ruj)air. 

The cost of raising the watec. in this mine from a depth of 8^ feet, also miming 
pump while sinking to 1,300-feet station has been $60 per day, the quantity of water 



{com a depth of 2,0(10 feet, working pnmp to fnll capacity, at |F^ GO per day. This 
estimate includes wood, engineers, fireman, pitman, &c. From this estimate of cost 
shonld be deducted the value of the water. 

No. 7. The cost of pumping at your mine for twelve months, preferably for the year 
ending June 30, ia71. 

Answer ; 






10, 435 OU 



No. 8. Has the water i» ywir mine increased or dimiui.shed with the depth, and ih 
what proportion! 

Answer. The greatest quantity of water in this mine was found above the sistli 
level from the surface to a depth ot 825 feet ; from this point downward the quantity 
of water is very small. 

At the eighth statiim 1,300 feet from the surface the lode is practically dry; were it 
not for the seepage from above, which finds its way down the shaft, working at this 
depth conld be prosecuted without the aid of pumps. 

I l)eg to call your attention to the fact that in this mine no considerable bodies of 
water have been encountered except when the country to the west of the lode has been 
penetrated. 

Ko. 9. The cost per ton of ore for milling, and when the cost of the transportation t« 
the mill is included the cost of the latter. 

Answer, The ore from this mine has been delivered to the mills at the dump. The 
price paid for milling, which inclnded transpoi-tation, was (12 per ton. 

No. 10. What is the present cost of the artifiuial ventilation of your mine, and how 
does it increase with the depth. 

Answer. The cost of ventilation by Root's blower, carrying the air down the shaft 
through wooden tubing and diatributing it throngh tlie drifts by galvanized pipe, is 
$9 35 per day, furnishing air to all the drifts from <>35 feet below the suriiice to 1,300 
feet. So increase of coat with increase depth, except the cost of continuing tubing 
down the shaft. 

Ko. 11, How long a time, at the present progress of working, will it require to 
exhanst all the profitable ore in the mine above the 600-foo( levelf 
S, Ex. 15 3 
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Answer. There ie no known body of ore esisting alMive tJie GOO-foot level that cimiil 
bo profitably workeil at the present cost of rednotioii, &c. 

So. 12. How Ions between the liOO and 1,000 foot level) 

Answer. No pa.ymg ore hns ever been fonnd in this mine below 600 feet. 

No. 13. At what depth mil! the present machinery be availublo for hoisting the ore, 
or clearing the mine IVuui waterT 

Answer. Two tbonsand feet. 

No. 14. See ftWBwers to Nos. 6 and 7. 

Ho. IB. What ie the ■width of the lode, and also of productive vein-matter, at tlie 
Yariotis leTi-ls of yonr minet 

Answer. The width of the lode is nndetermined. Tlie productive portion of the lode 
had an aveinpt width, iVom near the snrfauo to a depth of 5S.5 feet, from four of 40 
feet; below tliis depth 01*0 has not been fonnd in pa.ylng quantity. 

No. 16. Wliat has been the expense of prospecting tlie mine for the year past t 

Answer. Foi- tlie year. ending June 30, 1871, $193,670 92. 

No. 17. How does the pay-ore ctnnpare at each level, from the surface downvcardT 

Ansner. Tliat taken from near the snrface was the most valuable. 

All the measurements of depth given in these answers are from top of shall, except 
that to No. 15, which is from station A, King map. To make measurements correspond 
with those used in the Snito map, 200 feet should be added, rhat being the difference 
in level between Elmft and station A ; thus, our eighth station, which 1 designated as 
1,300 feet, would be 1,S(10 feet on Sutro survey. 

C. C. BATTERMAN, 
Superintendent GovJd 4' Cvrri/ Siher'Miniog Coiapavi). 

Virginia, Nevaiia, Seiiiemher 2, 1871. 



APPENDIX E. 



SUlTiniNTENnENT'R OfFICI:, SaVAIIR MtNIXO CO.MI'ANY, 

Firgiiiia City, 2iemda, S^tember 16, 1871. 

DRAit Km; Tlievslne of the bullion extracted from the Savage mine duiing the year 

ending Jiniu 30, 1U71, was $818,^16 50. Friun the want of the neoessary data I urn 

nnahle^ at the present time, to slate tlie value of all the bullion extractnl ^m the 

mines on the Comstock lode from the time they were first opened, or durinj; the past 

Not a small portion of last j'ear's production in bullion came from the tj)ilings which 
had accnmiilatetl nt inills in former j'ears, and from the remnants of ore bodies left 
from the old wovkinfTH in the npper levels of the mine. ■ 

From a general view of the present condition and prospects of the mines on the 
Comstock hido fiiken together, 1 do not anticipate any material change for the next 
year or two from the last year in the amount of boHloa which will be prodneed. Any 
increase must depend entirely upon developments which cannot now he foreseen. 

The practical valne of the Sntro Tniinel as an exploring work can only be a matter 
of conjecture. In the ground which it travei-sos it may or may not develop important 
veins of ore. In this respect it stands on even fboting with the nnmei-ons similar 
enterprises on a smaller scale whicli have been carried on in California and in this 
State. In a geological point of view the discoveiies on the rout* of tfie tunnel may 
give much interesting and valnable information. Bnt I am unable to see what prac- 
tical good any geological developnient made ontside can be to mining within the 
limits of the Comstock lode. The attempts made by experts in former years to apply 
the rules and principles of geology in determining the extent, boundaries, and valne of 
the vein were fonnd entirely futile. With practical ininera the pick and shovel have 
come to be rccoanized aa the only reliable experts within the liniitsof the Comstock 
lode. In regard to the valne of the Sutro Tunnel as an aid todeep mining on theCom- 
Btock lode, my own individtml opinion has been formed finm a few simple facts, and 
not iiom any desire to establish any particular theory which has to he supported by 
an aimy of iifiures and statistics. Tbecliief pnrpnses urged, as Inndersland, for carry- 
ing on this work are drainage, the cheaper extraction, and the cheaper reductiou of 
ore. Until enperletice proveid the contrary, it was a prevateut supposition, even among 
our leading mining men, that, by tapping the lead at one point, the whole vein would 
at once he drained dowu to the hivel of that point. This idea is exploded. The vein 
matter of the Comstock is intersected in various direotions, hmgitu din ally, crosswisti, 
and diiiponally, wilh clay seams impenetrable to water, and within the aectiona of a 
single mine thus boundwl by clay seiims or walls is confined more or less water, and 
a mine cannot be. said to be drained imtil every one of these seams has been reached 
hy drift and has been penetrated. 
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Snppoee this tuiiiivl, iis proposeit, shon](l be completed u]i to tliH eust ct1ge of ibt 
lode at tlia Savage luiue, coniiectioDS lietneeii Ihia tniioel at ILat piiiut nnd the 
seTural mines for the purpose of drainnKc would render necessary the riiiiiiiiic of tnn- 
nela for that specific purpose at nn imnienac coat to the mines. The Cro^vu Point iind 
Belcher, two of the most productive mines in Gold Hill, ciinld only lie reaclieil hy a 
tnnnel nearly one mile loii)[- In the opposite directions to tlie north It would require 
a tunnel about a half mile in length to remili the Ophir mine. 

Down to a level with the fiutro Tunnel, IconsiderthatonrpreBent mode of es:trricting 
ore tbrou}{h shafts directly over the mines, anil Uy machinery, wilt be tlie most direct, 
expeditious, the elipnpest, and that by some addition to tliepreaeut power the niaehinery 
will he amply sufficient to drain and to extract ore down to the level of that tunnel, 
and even beyond tliat depth, and that all this will he accom]iliBhed before the Sutro 
Tnnnel can, In any feanonaljle probability, be complet,cd npto the CoitiHtock lode. 

If it be CI int-rm plated by the projectore of this tunnel, as one of the olijects of this 
enter]!iiEe, to have theoae tubfu cut fbrongh this tunnel and depiisited near the river, 
in be rednccd by waler-power in mills to bs erected, I would reply. In answerto that 
view of ihe case, that alarge proportion of ore ianow beinptransjiorted to milla alreiidy 
in operation on the I'lver, over a convenient nnd suhstantial surtuce-railway, instead of 
beiuK drawn four miles nnder ground by man or horse power. As to the necessity or 
advantage of aach a tunnel to aid in the working of the miuos below ite [tlte tonuel's) 
own level, so little is known of the extent of the lode downwai'd, and there are so 
many uncertainties connected with it that it seems like making a co tly pnivision for 
objects which may not eventually require its coustrnctioii, even if the present means 
of hoisting and pnnipiug were not- snfflcieut to work below that level, The above 
views, tiiriueil frojii long and mature consideration, are respectfully submitted by 
Your obedient servant, 



Office Sotho Tusnul Coiimis^iok, 

Firgtala Citij, Xtvada, July 38, 1871. 

Siii: By the act of Congress approved April 4, 1371, this coinmLsaion is required to 
report, among others, npon the lollowing points, viz : 

t. The value of the bullion extracted froni the mines on the Comstoek lode. 

3. Their present and probable future production. 

3, The geological and practical valne of said tunnel as an exploring work. 

Mnch of the information required by the above tan be obtained only from the com- 
panies engaged in mining on tlie Gomstock lode, and ae regards the rest, the iufiiriiiatioii 
wllicli the companies can aflbl-d will be of the highest value to the eonnnission in the 
, discharge of its duties. I am, therefore, instructed to request <if you yonr views, in 
writing, upon ihe points above quoted, as well as upon any others whi<'h y<ui may 
deem to have a bearing upon the question of the construction of tJie Siltro Tunnel. 

I also take the libeily, nnder the instructions of the commission, to appeml a, series 
of questions having a, bearing upon tlie portions of our duties not enumerated above, 
yonr answers to which will be important in making up imr estimates of the probable 
cost of the proposed tnnnel, and ita value as an aid to deep mining on the Comstock 

Should your reply to the foregoing not be ready before the commiasion leaves Vir- 
ginia City, please forward it addressed to me at the Anuy Building, Kew York City. 
The earliest practicable answer will, however, oblige, 
Very respectfully, your oljedient servant, 



The following are the questions to which answere ore asked : 

1. Cost, at various depths, of sinking eliaft, estimated by the cubic foot removed, ( 
by the running foot, for a shaft of given dimensions. 
3. The present cost of timbering the same, with the increase, if any, with tli 

3. The coat of drifling in fJie various rocks met with in yonr operations, estimatf 
either by the cubic foot or by the running foot, specifying the diiuf - -■ - 

i. The cost of timbering the some. 

5. The daily progress made in the shafts and drifts through the ■ 
largest force that can he worked to advantage being employed. 
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6. The cost of rnising oro, water, &o., from various depths. 

7. The cost of pumping at your miuu for twelve montha, p«)feraUy for the year eod- 
JDg JUUB 30th, IWI. 

8. Has the water ia yonr mine increased or diiniuisliod with the depth, nud in what 
proportiou t 

9. The cost pvx ton of ore for milling, anc! where the coat of transportatiou to the 
mill is incladed, the cost of the latter. 

10. What is the present cost of thu artificial ventilation of yoar mine, aud how does 
it increase with tlie depth f 

11. How hmg a time, at the present progress of working, will it reqaire to exhaust 
all theiw'fitnble ore in the mine above the 6IKI-foot level ! 

13. Huw JoQg, between the eOO and 1,000 foot levels ? 

13. At what depth will the present macliiiieiy he available for hoisting the ore or 
olearinK the wine from water! 

14. What additional expense will be incurred, if any, per 1,000 feet of additional 
dejith for the purpose aliove named, calcnlaling fnmi the 1,000 foot level 1 

15. What is the width, of the lode, and also of prodnetive vein-matter at the various 
levels of yonr mine! 

16. What has Iwon the e^rpense of prospecting the mine for the year passed f 

17. How does the pay-ore compare at each level, from the surface downward f 
Answer to question 1. Diineusmus of shaft are HA feet by 8 feet ; average cost of 

sinking, 42 per-running foot. 

Answer to question ii. Present cost of timheriug shafl^ at the depth of 1,300 feet, 14 
per running loot. No material increase in this cost for the next few hundred feet. 

Answer to question 3. Cost of drifting in the various rocks from $6 toS24 per running 
foot; average cost on the 1,300-fuot level, $10 per running foot. Dimensions of cross- 
sections of drifiB, 7 feet high, 6^ feet wide at the bottoni, and 4i teet wide at the top. 

Answer to qncstion 4. Cost of tiinberiuft drifts $1 58 per running foot. 

Answer to qnestion 5. Progress in. sinking sliaft averages 1 running foot per day ; 
progress in running diifts, from 1 to 5 feet running per day, according to the character 
of the rock. 

Answer to question 6. Cost of raising ore from the 1,300-foot (or lowest) level, $1 per 

Answer to question 7. Cost of pumping of the year ending June 30, 1871, $33,337. 
The present flow of water is 19,110 callous in tweutj-four hours. 

Answer to question 8. The flow of water on the 1,300-foot (or lowest) level is some- 
what lees than it was on some of the levels above. The proportion in which it Las 
diminished cannot now be accurately ascertained. 

Answer to question 9. The average cost of njilling ore for the last year has been 
$9 95 per ton, average. This includes trausportatiou, which costs from 75 cents to $3 
pert<m, according tothedistance. 

Answer to question 10. The present coat of artificial ventilation of the mine is about 
$12 per day. 

Answer to qnestion 11. Six month's time, at the present rate of working, will ex- 
liaiist all the profitable ore in sight above the 600-foot level. 

Answer to question Vi. Six month's time will also exliaust all profitable ore in sight 
between the tiOP-foot and the 1,000-foot level. 

Answer to qnestion 13. The depth of the present lowest level is 1,300 feet. The pro- 
sent machinery will be available for hoisting ore from a depth 400 feet below this 
level, and for pumping the mine 1,500 feet deeper, 

Answerto question 14. nie chief additional expense of hoisting ore, and pumping 
from a depth 1,000 feet below the 1,000'foot level will be the extra steam power re- 
quired, and that is estimated to be but a small fractional proportion of the power re- 
quired in hoisting and pumping from the 1,000-foot level. 

Answer to question 15. The width of the productive vein-matter on the several 
levels which Lave been worked has varied from 4 teet to 40 feet. 

Answer to qnestion 16, The expense of prospecting the mine for the year ending 
June 30, 1871, was $lie,371. 

Answer to question 17. The value of the era per ton has diminished from the upper 
levels downward. 

T. B. SHAMP, 
SKpriiiiloiidimt Suvui/e Mining Companii, 

ViRGrxi.1 CiTV, Kevada, September IG, i871. 



Offick Half. & NoiiCROSs's Silvek-Minixg Company, 

Virginia, Oolobt'r S, 1S71. 
Deak Sin ; In reply to your printed circular, received last mcintti, I will state to 
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qneetiona Nos. 1 aiul 2: The size of our main abaft is a feet wide and 13 feet long, di- 
vided into tliree com part iiiHiits. The coat of ainking tbia shaft has lieen ^23 So per 
foot, and of timbering the same $16 r>0 p«r fi.ot,' anil, from the limited quantity of 
material possihle to be excavated from » iiieoe of gtouud of thtise dimensiona, (neues- 
aarilv eninloyiiiR tlie hoisting power oidy a aiiiall pjirt of tlie time, and not contliin- 
onslv.) the inei'eaae in oost of sinking tlie shaft hiia uot been perceptible, particularly 
as water does ncrt impede tbia work to so great an extent aa wlieu udvaneing down- 
wanl near the surfaoB. ' , .„ , ^ , ,-,•,. -j, 

Sneation No. 3. The average dimensions of onr dnfta and tunnels are 5J feet wiUo 
74 feet high. The average cost of rnnning these drifts is 9i per foot. 

Qnestiim Ho. 4. The coat of timliering tlieae drifts is |2 per running foot. 

Question No. 5. From 3 to 12 feet per day ia the diatanoe ruu in these drifts, accord- 
ing t* hours worked and character of the material penetratenL 

Question No. 6. The cost of hoistinji ore from present station is 50 oents pur ton, "■'"• 
lias not greatly varie<l therefi'om when extracted from tEie upper levels. 

Question No. 7. For the year ending June 30, li*71, tlie cost of pumping water lias 
been $3,3-20. . , . ^, 

Question No. S. The water to be pnmped la leas tban when working near tlie sur- 
face: it ia alwut one-sixth of the former volume, 

Qnestion No. 9. This company has paid from $9 to 512 per ton for nulling its ores. 
(The mills pay their own transportation, wliioh bas been from 65 cents to 51 10 per 

Question No. 10. As yet no increase in cost of ventilating tlie mine is nnticeil ; the 
expense has averaged ns $4 per day. 

Qneation No. 11. About five years, 

QneBtion No. 12. About three yeara. , ^ , ., 

"■■"stiou No. 13. To a depth of a,500 feet this company haa nearly completed tlie 
gof ponderons machinery to aid in the prospecting of the mine at greater deplbs. 

„ „jve no ropes of that length yet, bnt will have them made long before reijiiired. 
Our reels are adapteil to snob lengths, being flat-ateel wire-ropes. „ , ^, 

Question No. 14. To a depth of 500 feet below our present lowest 'level (ealleii the 
l,3IX)-foot level) no particuhir augmentation of expense will be necessary. For a 
greater doplh I cannot at present state. „„ „ , , , ^, nn ^ ^ on,. 

Qnestion No. 15. The width of onr pay-vein wna, at 100 feet m depth, GO feet; 20Ct 
feet in depth, 80 feet; 300 feet in depth, 50 feet; l,aO0feet in depth,45 teet; 1,300 feet 

Qnestion No. 16. Onr proapecting expenses for the year have been gl 47,000. 
Qnestion No. 17. The pay-ore lessena in value as we descend. It tlien increases in 
value, and again lessens to a still greater exteut. 
Very reepeetfully, yoora. 



APPENDIX G. 

Oki'ice Chollah Potosi Mining Comp.isy, 

Virginia Cil)j, Nevada, fiqttemfter — , 1871. 
KESPECTKn Silt; In compliance with yonr request made at tliis place I herewith 
Bubmit the following as answers to tlie vaiious questions contained in your circular 
bearing date at Virginia City, Nevada, Jnly 38, 1871 : 

cosoREssioNAi. qub;stioss. 
Qnestion No. 1. Value of bullion extracted from-minea on the Conistock lo.le. 
Anawer. Total amount of bnlliou extraotiid from this mine is 811,772,105 47. 
Qnestion No. 2. Their present and probable futnre prodnotion. 

Answer. For the twelve months ending May 31, A. D. 1871, the average monthly 
yield of bnllion was {289,3a') 95. For the inontha of June and Jnly foltowh - "- 
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bullion production averaged 1166,313. The future vield of bnlliou neceaaai ily depends 
on the suocesa of proapecting. At thia wnting indications are prisitnely and deti 
dedly against the hope that any twelve months in the future will neaily equal tlie 
production of the past year. 

Question No. 3. The geological and praotual value of said tunnel as in f^plonng 

Answer, Geolot/icallff, science may derive information of \alue to students in that 
branch of learning, althongh the probabilities atrongU favor the opinion that the 
same geological knowledge can be acquired moie easily and it vastly leaa ex 
pense. Fractwalhj eonaidered, after many years etpenenoe ip mining— fi\e of Mbicb 
have been esclusively devoted to the Comstotk lode in direttiug and super 
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lult of tliis esperieiiou diotatas the firilowoonolnBions: That theproposd adit 
kncinn as the Sntio Tnniiel is not now, and never will be, a ueoessity to the lode, 
oiUierfiirpTiMpect'iiigpnrpo8eH,ventilBtion,oTfortheecotiomical h dl }<; f t 1 bear- 
ing material, waeto or debris or a.4 a means of eutry ot exit f m t th arious 
mines located on the Comstook. The reaauna why- said adit t ue 1 d f pros- 

peotin); purposes: This company have a shafc and' incline so k mm d t 1 n the 
lode to tlie vertical depth, from the top of the shaft, of 1,350 o 1418 f t f m point 
[A] as designated on Cliirenoe King's atlas of Mining ludiiatry 11 h ft 1 eated 
nenr the ceuterof this company's claim : that is, so iar an a north 1 thl scon- 
sidered. For a better nndcrstanding of tUe location of the shaft 1 1\ pi ntiuns 
carried on from tliesame, referenceisherebymadeto the atlas mentioned above. From 
this sliaft explorations have been, and always can be, car^Jed on with far greater econ- 
omy, more safety, and in a more satisfiictory manner than conld be done through the 
proposed adif, owing to tlie fact that the ahait, being on and passing through the lode, 
we nave onr entire oiierntions, as it were, in a " nnt-snell." Statiouu are made at each 
hnndred feet in depth ; from these, drifts are driven running uortU and sonth, east and 
west, or at any other point of the compass desired. itTram these drifts, aa they are 
pushed on, we can and do gather daily information of the value of material passed 
through ; the coaditiun and prospect of the lode for the nest level. Through this shaft 
we pass onr men fo the various sections of the mine allotted to them. Down here goes 
oil the timber used in all portions of slopes, drifts, audwiuges, also the tools; in short, 
everything needed for the perfect worhiog of the mine. By aid of machinery at the 
surface all of tliis work is done. Allow me to ask how would it be toruu in timber four 
miles through a tunnel, and hoist the same up seventeen huudredfeet vertically, aa we 
would be compelled to do— tliis company having done no work for two years last past 
below the 200-fopt level of llieit shaft— and from there distribute them through 
the mine. Preaumiug wo were down on the 1,000-foot level extracting ore, and 
this tunnel, as is proposed, the means of entry and exit fur ore. men. and timber. 
we would then be compelled to hoist onr timber 800 feet by hand- as the projector 
of the tnnnel assumes that no machinery is required to operate the mines after the tun- 
nel is complete — and the poor toiliug miner must climb up by sheer mnsole-power the 
same distance. Imagine, if yon can, hundreds, ay, thonsi^ds of men climbing up and 
down these vertical ladders jllstanoes varying from five to seventeen hundred feet' 
and then compare it witli the ease and s;ifety th.^t they are placed at the various sta- 
tions in the ahaRi by the aid of machinery we now have in use at our mine; and does 
it not comport with good economy to apeiid the muscle-power at the face of drifts, or 
in the slopes, rather than exhaust the energies of your men climbing up and down im- 
mense vertical heights on latldera ! Hence I assei't, without fear of snccessfol contra- 
diction, that for the purpose of exploring this lode the proposed tuund would prove a 
positive failure; 

Concerning the conntry_ east of the Comstouk, and through which this proposed adit 
is snpposetl tn pnss, I claim no knowledge. All reasoning on what exists at great 
depths east must necessarily he theoretical. Myooncluslnnsarethat, at tlie depth this 
propose<l tunnel wonld come, no precious metal exists outside of the main vein. Some 
prominent croppinga eastward have been operated on most of the time during the past 
eleven years. Tlie few hnndred feet in depth that have been attained on them re- 
sulted in practically exliaiietiogthe extremely limited amount of precious metals, and 
in nearly every instance has been the financial ruin of those iuten-sted. 

To illustrate the supposed benefits to be derived from this proposed tunnel for venti- 
lation, we will assume that the same is completed along the whole line, and connected 
with each shalt'— a bold assumption, I grant — the currents of air supposed to he pass- 
ing rapidly through the tunuef and shafts, with all this iinaginnry air passing through 
these funnels, not a particle can he had at the slope we are woi-khig TOO feut west, aa 
is the case iu this claim, of the shaft. To get air in a slope or drift away from the 
shaft machinery must be used. AUpracticnl mineraare aware of this fiict, consequently 
the ap])lyiug of couipressed-air miieliinery for ventilating these mines, and using the 
engine in de^p levels to hoist with ia being conaidered, and will, no doubt, if the pros- 
])ects of thelude justiiy, be soon put in opi^atiou. With this machineiy, and a connec- 
tion of the various shafts, a more perfect system of ventilation will be acoui'cd than 
any utliev method can aHbrd, and at an expense that would he considei'cd as nothing 
when compared with the expense attending the very imperfect manner of ventilation 
as proposed by the owners of the " adit franchise," 

^Mandlivg of ore. — Please, air, come wltb me and e:taniine the matter of passing the 
pre that this company is now mining, or ever has mined, through tliia proposal tunnel 
We start at the nii)nth of Ibis company's shaft, and go down 178 teet ; here is the sta- 
tion. We leuvo the shaft, and go in west 16° south for 700 feet : here wc are under 
when' tlie liirge body of ore known a.s the IJelvedere existed. North of us to the 
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compaitj's ntnlih line, and down below us 290 feut, making 458 feet in depth from 
month t« shttfl, la tbe section ofconntry from which all the ore has been taltentLat 
proilnced the nearly $1^,000,000 in bullion mentioned in the heginniuj; aa the gross 
product of the mine. Itelow tliia 458-foot level, we have gone 800 feet without llnding 
ore, and as vpe attained dtptb the more diBeouraglng our proBpecfs became, 'l 'hat is 
why two yenrs have paBseil withont anr making an effort to sink further. Had even 
tlie slighteat encouragement been dereloped, we shonld have continueil the ainking, 
and would have been at thia date 300 feet below the level of the proposed tnnnel. 

Pardon this digression. Let us return to tlie poiut 700 feet west of the shaft, and 
consider the iwoiioeition of running thia ore from hero to the sLaft, and dumping the 
same down a chute 3,000 feet in lenjjtli. Why so longT Because the ohnte must be on 
an angle of 45° fo conform to the west wall, and to reaeb the tunnel ftom thia level at 
the abaft. Can a chute be made to work that distance and on that angle T We prac- 
tical miners would promptly say, no, air; oa we And it vei'j dilHcolt to maintain 
chutes 300 or 400 feet in length standing vertical. Do we ever make them on angle T 
Never at 45°, and never on any angle if we can avoid it, »i they clog and wear much more 
quickly than vertical ones. Sir, porniit me tfl ask, would yon not consider ns guilty o£ 
the most consnmraate folly to ohnte this ore down 2,000 feet (if it oouhl be done) to this 
proposed tnnnel, ancl mn it ont four mil<» for the privilege of hauling up heavy hills 
to mills, when we can mn the car loaded with ore on the cage, hoist to the surface, 178 
feet, place tlie ore in dumps made purposely to facilitate the loading of railroa-d cars or 
t«ama, nnd from thia point the hauling is all the way down hill I What does it cost for 
hoisting from this level T During the month of July we hoisteid 3,000 tona from here, 
drove the engine to run the blower for ventilating the drifta. To inake eteam neces- 
sary for tbia work ten' cords of wood were consumed, or one-tliird of a cord each twenty- 
foar hours. As you will notice, one car goes up, while the car in the nest compartment of 
the Bhafe comes down. This arrangement makes hoiathig easy, also very economical, 
and can be made to work equally well at 2,000 feet in depth as it does here at 300 feet. 
Fact is, the matter of hoisting from any depth up to 3,000 feet can be easily accom- 
plished. How to get the ore out from these deep levels la not the important question 
oo the Comstock. To tind the ore to hoist, that is where the insurmoim table difBouity 
comes in. To solve that problem requires more brain, mnscle, and money than all other 
operations along the vein put together. Show ns the oj-e, even at thedepth of 3,000 feet, 
andl will give yon a pledge, sir, tliat we will never ask how shall we get iliiaoreont. 
Relative to this proposed adit as a means of entry and exit for men, the lemorka already 
made are perhaps qnite snfBcient on that point. In brief, the whole tunnel project 
is simply impracticable, unnecessary, and totally nncalled for except as a drain. 
Here a few words will be applicable concerning the water-sonroe and subterra- 
nean reservoirB that have been met with. All water fonnd in this mine has been in 
reservoirs ; these were formed by the clays niiiting, so that in shape tbey represented 
hnge basins. The water-supplies' came from the surface. Melting of snows for tlioa- 
aands of years formed the water which cironlated to and filled these reser^'oirs. Pros- 
pecting drifts pierced the clays and tapped these water deposits, and drained them, at 
the varions stations, until the ohiys reached the weat wall, which terminated the 
reservoirs. Below the 1,000-foot level in this mine water was not met with. On the 
1,250-fbot level there was no natural moistnre. The Bullion claim^ firat fHljourning ns 
on the south, readied in depth 100 feet below onr 1,250-fbot station. At that point 
the earth was so intenaelv dry that dust onnaed from the working pervaded the 
drift, very much to the discomfort of the minera in s^d drift. If, in review, these fiuita 
are given their proper weight, the conclusions natnrally follow that the construction 
of an immense 'adit to drain the Chollar Potoai mine would be superflnona. 

To the best of onr knowledge we have made answer to the congreaBional qnestiona. 
We must next proceed to answer those interrogatoriea propounded by yonr honorable 
body. 

COMMISSION QUKSTIOSS. 

Qnestiou Ko. 1. Cost, at various depths, of ainking ahafts estimated by the cnbio foot 
removed, or by the running foot, for a shaft of given dimensions! 

To give answer to thia I will take the main inoline, which commences at a point 891 
feet down from month of shaft, and coutiunca down on an angle of 4f.° to the east, a 
distance of 612 feet, at which point ia our deepest level. Size of excavation is 14 teet 
in width 9 feet in hniglit. This excavation, as timbered, forms two coiiipartiiients. 
The one on the pnmp side is 6 feet in lieight, in elenr of tiinbei's, by 6 f.iet iu widtli, in 
clear of limbers. The other, the hoisting compartment, is fi feet iu height liy 4 feet 

Excavation cost per running or lineal foot - S^O 00 

TimlNir, 200 feet, at aj cents per lineal foot o 00 

Timber framing and setting, per lineal foot -- o VO 

Wear and tear of machinery, oils, and inoideutals o 00 

Total cost per running or lineal foot 35 00 
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ThPse HgnTCB represent tlie average cost per lineal foot For ninuinn; said incline from 
tie begiiiuing to tile completion, or the entire length of 612 feet. Had we takaii down 
other two compartnientB to con'OHponil with the main or vertical shaft, the expense 
wonld not have been so great proportionitlly. M iterial passml tlirongh waa syenite. 

Qnest.ion No, 2. The present cost of timbering the same with the increase, if any, 
irith the depth. 

Answer to this question was merged in the answer maile to No. 1, except "the in- 
creased cost of timhei'ing as depth is atlained." Practically speaking there is no 
iDcreiise in the cost. 

Qnestiim No. 3. The cost of drifting, in the various roefca met with in your opera- 
tions, estimated either hy the cubic foot or by the runniug foot, specifying tho dimen- 
sions of the cross^section." 

Answer. In answering this question I will take aa an example our drift at the 17S- 
foot station, the Bame that you pas ed f hrougli when yon visited the mine. The drift 
is 700 feet in length from shaft to Belvidere country. In making the drift ail the ma- 
terial ranimon to this section outside of the lode was passed timnigli, such as audeaite, 
qnartzile, porphyry, and clay. The following figures show the cost per running or 
lineal foot : 

For foot. 

Hnnning drift by contract, contractors furnishing candles $3 75 

Timber and framing 1 85 

Sharpening tools 100 

Hoist and deposit earth 3 00 

Total cost per foot ; 9 60 

Sizeuf drift outaideoftimberaia 6 feet 6 inches hy 9 feet 5 inches by ii feet 6 inches, 
(6 fi-ift 6 by 9 feet 5 by 5 feet 6.) A diagram of sliape and size of timber in drift was 
handed you. With your consent I make reference to said diagram to bU vs' f drift 
in clear of timber. 

Question No. 4. The cost of timbering the same. 

Answer. Aa noted above, the timber and framing cost fl^pe 1 1ft Ths 
putting of them in place was iucluded in tho contract for rnnni g 

Question No, 5. The daily progress made in the shafts and d ft« th gl tl vari- 
ous rocks, the largest force that can be worked to advantage be j, pi d 

Answer. In drift from shaft at 178-foot station the average p gr 6 feet 6 

inches — 6i feet each twenty-fonr hours. In sinking the incline _ i g ess was 

4 feet 8 inches each twenty-tour hours. At both the incline and drift all was done 
that could lie to hasten progress. 

Qnestion No. G. The cost of raising ore, water, &c., from various depths. 

Answer. At the 1,350-foot station material was taken up the incline, placed on tho 
cages in shaft, and taken to the surface for an aotnal cost of 38 cents per ton. Had we 
succeeded in finding ore there in sufficient quantities to have kept the maohinery 
steadily enipkj;yed, 35 cents perton wonld cover the cost of hoisting. The water quan- 
tity waa so limited when we were operating in low levels that for weeks together the 
pumps would run one hour only out of the tweuty-ftiur. Ho record was kept of that 

Question No. 7. The cost of pumping at your mine for twelve months, preferably 
for the year ending June 30, l>i7l. 

Answer. For two years last past this mine has been entirely exempted from pumping. 

Question No. 8. Has the water in your mine increased or diminished with the depth, 
and in what- proportion ? 

Answer. As depth waa attained water diminished; at the lowest level there waa no 
water. 

Question No. 9. The cost per ton of <i 
tation to the mills is included, the cost 

Answer. For the year ending May 3., , ,.„..j , ,,„ j,„ _ 

milling and transportation of their ore. What the cost of transportation was I know 

Qneation No. 10. What is the present cost of artificial ventilation of your mine, and 
how does it increase with the depth 1 

Answer. The jioints ventilated in this mine artificially at this time are three ; expense 
attending same is 75 c«nts per day. The cost of ventilation at the deepest levels was 
(6 per day. 

Question No. 11. How long a time, at tho present progress of working, will it require 
to exhaust all llie profitable ore in the mine above the 600-foot level i 

Answer. At present rate of working, three years' time will exhaust all tho ore in the 
mine; that is, alt tlie ore that is known to exist. 

Question No. 13. How lung between the 600 and 1,000-foot levels? 

Answer. Up to this date no ore worthy of mention has been found below the 600-foot 
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Quention No. 13. At trliat depth will present macliineiy be available for hoisting 
tbe ore or clearius the miue from water T 

Aiiswer. Two thou saml and two hundred feet vertically ; that is, tbe machine wo 
had in nee when tbe work at lower levels was being prosecuted would liave lieen 
sufBcient to bave reached tbe distRnee above stated. 

To qnestinu No. 14 answer will be omitted, for tlie reason that, all.ivork at onr lower 
levele being suspended, to attempt to make answer could be nothing more than giieaaiug. 

Question No, 15. Wliat Ih tbe midlh of the lode, and also of prwluctive view matter, 
at tbe vatiniis levels in jour mines T 

Answer. The width of tbe Coiiistock is a matter that is to-day entirely nnilecided. 
The productive view matter in this iiiiue baa averaged about 45 feet iit width. 

Qnestion No. 16. What bas been tbe expense of prospecting tbe mine for the year 

Answer. For tbe year ending last Slst of May, $143,800 were expended in repairs, 
prospecting, dead work, and incidentals. About $100,000 of that amouut was spent 
strictly for prospecting. 

Qtiestiou No. 17. How does the pay-ore compare at each level, from the suriaco 
downward ? 

Answer. The best ore produced by this mine, both as to quantity and quality, was 
taken out from tjie snrface downward to the 300-foot level. Below that point the ore 
diminiBhed in quantity and quality niitil it rati out. 

Having concluded and made answers to the beat of my nnderstanding of your ques- 
tions, I beg leave t<) say tliat should some of tbe answers prove to you vague, I will be 
most happy to malio further explanation, if you will at any time, by letter or other- 
wise, signify your desire for such. Permit me to add further, that by referring to 
Clarence King's Mining Industry, or the Annual Report of this company, you may 
gather the inl'onnation to make clear what may prove cloudy to you in some answent 
1 bave made. 

I am, sir, very respeotfuliy, yours, 

ISAAC L. EEQUA, 
Superintcadent of Cknllar Fotosi Mine. 

Brevet Major Genera! H. G. Wright, 

Senior officer o/Satro Titifjtel Commission. 



On folio 'iO tbe cost of hoisting from tbe 1,250-fnot level is 35 cents per ton. This, 
work was done thirty months ago. At that time wood was $14 per cord ; now the price 
ia $10, Other espunses were larger tbeu than now. 

Beyond a donbt further reductions in cost of fuel will be made; also other expenses 
Viiich will so far economize operations that 05 cunta would cover the actuni cjrpeuse 
of hoisting per ton from tbe 1,250-foot level. 

1 beg your indnlgenoe to express to your honorable committee my firm conviction 
concerning the utility of the proposed tnunel. If said tnunel, with the proposed lat- 
eral branches, was now complete, and the owners of tbe tunnel should sign a compact 
with the mine-owner agreeing to relinquish their right to collect royalty, also that the 
mine-owners should have the right of way through said adit to run ore-tiinber, &o., 
and that tolls for use of said tunnel should not be collected, I am sure true economy 
wonld then be to hoist the ore by machinery to tbe surface as we are now doing. 

Not wishing to exiianst your patience by dry figures to prove the above conclusions. 
I will simply say that proof abundant can be given to substantiate the assertion. 
EespcctfuUy, jours, 

ISAAC L. EEQUA. 



Office Choli.ar Poniai Mining-Company, 

Firginia, Nevada, July 21, 1871. 
Gaitlmtmn, of the Stifro Tunnel Gommisaion : 

In reply to your questions concerning the cost of running the tunnel on tbe first 
station from new shaft of Cbollar Potosi Mining Company west 700 feet, I beg leavo 
to submit tbe following as the total cost per foot : 

Per linear 
foot. 

Ennning drift by contract, contractors provide eandles $3 75 

Timber and framing 1 95 

Sharpening tools 1 DO 

Hoist and deposit earth S'OO 

Tot*l 9 60 
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SiM of drift outside of timbers ib 6 feet 6 inolies by 9 feot 5 inclieB by 5 feet 6 inches 
Lhe diagram connected gives tUe sLze in clear of timber. 
Kcspectfuily, yours, 

ISAAC L. liEQUA. 

Siiporiiitendenl. 



Scale : -j^ of an inch to tbe fool. 
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., Nevada, Ocloier i, lri71, 
Dus questions, whicli I Lave 



per foot, all in very hard blaatini; rock, or S4 cents per cabic foot, inclndiDg labor of 
timbering;. Tbis portion of tbe shaft was sunk in the vein where the quartz was very 
hard, and n large quantity of water to contend witb. In good ground the Hsinie sbufC 
caa be sunk foi 15 cents per cable foot, including labor of timbering, or $18 9(1 per lun- 
ning foot. 

No. 3. The cost to timber a shaft 7^ by SO ontaide of tiniliera, for 100 running feet, will 
reqnire 15,000 feet of 12 by 12 and 10 by 15, and ll,iiOO ftwt of plank, equal to 2i feet of 
timber for each cubic foot of earth removed. HHavy ground will, of course, require 
more timber. 

Ko. 3. The cost of drifting varies under so many different circuni stances it ia nest to 
impossible to give a correct estimate. Tlie aizo of our drifts, usually 6 by 9 outside of 
timber, with good cool air, can be run for $7 per foot in liard blasting grennd. Tbe 
game grennd with thermometer 110° will cost $32 per running foot, or 59 oonta per 
enbic toot. 

No. 4. Cost of timbering tlie above drifts witU seta 5 feet from centers would be {3 S4 
per ruiiuing foot, or 6 cents per cubic foot. 

Ho. 5. Daily progress in good air, 7 foet ; thcmiomoter 110°, 18 inches to 2 feet. 

No. 6. The coat of raising ore, &c., from l,.*iOO'fbot level to the surface is 27 cents pet 
ton ; that is, running our pr(»©nt inachitiery full capacity. Estimated cost from 2,000- 
foot level, 50 cents per ton. This estimate includes every expense except wear and tear 
of machinery. 

No. 7. The cost of raising tbe water for tbo past yearisdiflieult toget at. Not having 
any pumps it was raised to the service with a tank which we run only when absolutely 



Ko. 8. See no perceptible change in water from 250-foot level to 1,300-foot level ; if 



No. 9. Company mill ; cost of milling, ^7 90, including hanling, which was 45 cents 
per ton. 

No. 10. Cost of artiiieial ventilation : one Boot's blower, $18 per day, carrviug air to 
1,340-fool level. 

No. 11. All the available ore from the GOO-foot level to the surface is exhausted, nnless 
the cost of milling he reduced- 
No. 12. Frem 600-foot level tfl our present lowest or 1,300-foot level, the vein iii Impe- 
rial and Empire mines has been comparatively barren. 

No. 13. Our present machinery in use at the miue will bo available for hoisting to a 
depth of at least 2,500 feet. 

No. 14. The width of the lode at the various levels varies; on 700-foot level the vein 
was 425 feet between walls ; on 900-1'oot level, 308 ; on 1,300-foot level, 150 fret from 
east to west wall ; productive vein-matter varies in width. 

No. 15. The cost of prospecting for the year past was about $110,000. 
. Ho. 16. The pay-ore was quite uniform from tue snrface down to 700-foot level, where 
the vein had got to bo so very wide and ore so scattered it cuuld not bo made to pay. 
The vein ECenis to be getting more concentrated as we go deeper. 
, Very respectfuly', jours, &c., * 

R. N, GRAVES, 
SapeHatnndrnt Imperial nwrf Umpire Jfine*. 

IJrcvet Major Ouneral H. G. Wright, 

Satro Tnntitt Cnjautiiiaioni'r. 



APPENDIX I. 

Gold Hii,i., Aiis<i«i 31, 1S71. 
Dear Sir : Your favor of 28th ultimo duly received, and alt your questions noted and 
answered as follows, as concisely as possible with regard to accuracy : 
rhe value of bullion extracted from the Yellow Jacket mine since date 

Mirporation in Februaiy, 1863, as per hooka of company, was $12,772,173 



. ad 6 ^ ^.. 

the same, estimated at 1,500,000 

il amount of bullion 14,273.172 
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The present yield of tlie mine is about JISO.OOO per month, or iiTiout 53,000,000 per 
year. The probable fiitare yield -will no doubt equal the past. 

Tlie geologiual value of the tntinel will uousist iu its showluK a section of the oonntry 
twenty-two hundred (thmisnudt) (22,000) feet east of the Ci>nisto«k lode, a lunger 
section than ia probably shown by any siniiiar work in the United States, and nonae- 
qnently of valne to acienoe. The practical valne'of said tunnel will be its use aa an 
adit for the lode; na araeaus of ventilation it will he of value t« any mine connecting 
its workings with the tnnnel, hut I thiuk of no more value than the oonnectioua for 
air paBSQgea between the several shafts, aa at present made. For the pnrposea of ex- 
tractiujt ore above the tnnnel level, it will be of very little value. We And that clintes 
over 150 feet iu length are very expenaive to keep In repair and open. Chutes of even 
that length are apt to become choked, when there is great danger and diffloiilty in 
clearing them, for which reason we aeldom uiake our working levels more than 100 
feet apart, (vertical,) or about 140 feet on slope of lode. Another objection is the ad- 
ditional labor of ullmbinK and upraiaing of tools and timbers. 

The coat of sinking ahafts varies under ao many different circumstances that I can 
only give practical resnlts that I can obtain from present and former work. A shaft 
7 by IS feet outside of timbei's, or full size, can ho sinik for $17 64 per running foot, or 
14 cents per cubic foot of earth removed. This Jsinblastiuggronnd, and includes labor 
of timbeiinst. 

Yellow Jacket chaft. between 1,000 and 1,100-foot levels, 8 by 24 feet, fnll size, was 
sunk for $27 per niuning foot, or abont 11 cents per cnhic foot, all blasting gronnd. 
Temperature of air 93°, labor of timbering Included. 

Incline below 1,100- foot level, full siae, 9 hy 14feet, an angle of 45°, all blasting ground, 
sunk' for $dO per runuing foot, or loj eenta per cubic foot. Average 3i feet pur day : 
four ahifts of six bonra each, fonr men each. 

The cost of timliering such gronnd as the above, that is, cost of timber and 
ftaming Uie same, will be about 3 feet of timber (himber or board measure) for each 
cnbio foot of earth removed, or say 10 cents per cubic foot of shaft. Heavy clay or 
swelling gronnd will require twice the same. 

The cost of drifting, like cost of sinking shafts, depends on character of gronnd and 
temperatnre of air. Have run drifts in hard blasting gronnd, (cool air, size full,) 6 by 
9, for $7 per nioning foot, or 13 cents per cubic fo^t of earth removed. Sama f^ronnd, 
with temperature of air 10r°, coat $30 per niniiing foot, or 55^ cents pet cubic foot, 
coat of labor of timbering included iu tlie above. With cool air made Sj feet per day ; 
■with air at 107°, 20 feet \kt month. 

Crat of timber tor drift above size (6 by 9 feet) will be 83 43 per rnnuing foot, or 6J 
cents per cnbio foot. Have tun drifts the above dimoneioua, good working ground, and 
timber the aame, 10 feet pet twenty-fonr hours. 

The cost of raising ore, waate, &c., the past ten days, from 1,130-foot level to the 
snrfaoe, (3,025 tons,) waa 37-J cents per ton of 2,000 pounds. Estimate that we can 
raise ore, &o., from 2,000-foot level for 64 oeuta per ton. The above includes all cost 
of engineers, brakeman, firemen, fuel, water, oils, &c., but not wear and tear. Can 
raise or lower men to 2,000-foot level, in fonr minntes, for 6 cents per man. 

The cost of pnmping the past year at Yellow Jacket mine has been very small. 
Have not rnn pumps for sixty days at atime. Water of whole mine has not exceeded 
1 inch (miner's measure, 6-inch pressure) the whole year. 

The water in the mine has decreased from 20 inches, at 250-foot level, to less than 1 
inch, 1,130-foot level ; (miner's measure, 6-inch pressnre.) 

The coat of milliug at present is glS per ton. Cost of transportation to river mills is 
abont $2 50 per ton ; to steam milla within county lines, abont 60 cents per ton. Coat 
of transportation, included in cost of millAg ore, 813. 

Cost of running two of Rflot's patent blowers. Ho. 3 and No. 5, is about $1'3 per day. 
Carry air to four different points; nearest 1,300 feet from blower; most distant 2,20O 
feet.' I am unable to state how long a time it will take to exhaust all profitable ore 
above 600-foot level, or between 600 and 1,000 foot levels. I am ignorant of tlie quan- 

The present machinery in use at the mine, with addition of necessary pumps, ropes, 
&o., will be available for hoisting and pnmping to a depth of 2^(1 feet from surface. 

The width of the lode at the various levels has never been definitely determined. 
Have made a croaa-soction of over 400 feet on 1,000-foot level withont findinff either 
side ot wall. Productive vein-matter has varied from 12 inches to 24 feet in width. 

The cost of prospecting (he mjua the past year has been about 30 per cent, of the 
whole expense of mine for labor and cost of matetials, or say $172,000. 

Pay-ore has been very regular from the surface to 1,100-foot level. 

You will please excuse my tardiness in replying to your various qnestions. Absence 
and want of time are my only excuEie. 
Yours, respectfully, 

THOMAS a TAYLOR, Supennlendenl. 
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APPENDIX .1. 

OFricu Of St.ite Slutbyoii General and Land Ebgistkh, 

Carsuii Citg, Kerada, November 8, 1871. 

Sir ; In reply to your InqiiirieB, Ijereiiiafter giveu, aud uumljered from 1 to 7, 1 liave 
to mnku tbe fulluiving report ; 

" Ist. The full of Cjirsou Kiver from tiie Mexican Dam to tlie best location for i lartro 
darn above and nearest to Dayton. (This is iirobably at tlie point where the Franklin 
MilUlamnoH-iB.") 

The fall is 155 feet from Mexican Dam to the Frnnklin Dam. 

" 2d. The fall of Carson Kiver from the point selected for a large dam to a point op- 
poBite the Siitro Tntmel." 

The point selected is the Franklin Dam. Fall of river from this point to a point 
opposite Satro Tuuiiel is 100 feet. 

" 3d. The height of hi^h water in the liver when highest and when lowest ; also the 
height in each month ofthe year, if possible to be ascertained, and the rapidity of flow 
at these dittferent times." 

The average flow, taking one year with another, is as follows, estimated in sqnare-feet 
Beotiou, with a velocitv of four miles per hour: In tho month of May, 600 sqnare feet; 
in June, 700; in July, 700; in AuguBt, 600 ; in September, 500 ; iii October, 500 : in 
November, 400: in December, 400; in Jannarj-, 400; in Febraary, 400; in March, 400; 
and in April, 500. This gives an average monthly section of 503.33 square feet, witli 
the velocity as above given. The ^rpendicular rise and fall of the river per month 
cannot bo given, but the extremes ol highest water in floods and lowest water iu dtonght 
are from 8 to 10 feet in the average width ofthe channel. 

I would state that the amount of water flowing in the Carson Eiver this year is ex- 
tremely small— far less than ever known since the settlement of the State; and it is 
not probable that a similar reduction will happen in many years, I have, therefore, 
based no estimate or calculation upon tliis year. For the mouths of Angnst, Septem- 
ber, and October, and np to the present time, the flow has been only 25 cubic feet on a 
grade of 10 feet to the mile. 

"4tli. The cross-section of the river, at the best point for a largo dam, to be sufB- 
■oiently lai'ge and high to hold all the water to the level ol' the Mexican Dam." 

This eross-sectioii is selected as the Franklin Dam, aud is shown on accompanying 
diagram. 

"5th. Approximate area in sqnare milesof the reservoir or lake thus created." 

Exclusive of any overflow at the town of Empire, a tract 15 chains wide, and eleven 
and tliree-quarters miles long from Mei^icau Dam to the proposed large dam, the suriaoe 
of waf«t thus created would be 1,410 acres, or two and one- fifth square miles. 

"6th. Estimated dimensions and cost of dam to answer the above pnrpose." 

This dam should be 837 feet long and 155 feet high, (see accompanying diagram,) 
and would cost not less than $200,000. Bnt by moving the site one mde np Uie river 
from the Franklin Dam, the dimensions and expense woidd be gi'eatly reduced. 

"7th. Length of canal from location of dam tothemonthof the taunel, including its 
windings in foliowing the horizontal curve; also, size of canal in order to caiTv olPtlie 
averse and aocnmniated flow of water ; also, estimated cost of constmction ot canal." 

The length of canal would be five and one-half miles. The size of canal wonid be a 
oro8<i-seotion of 600 square feet. The cost of coustrnction of canal, taking a mean aver- 
age between excavating and fluming, would be 8250.000. 

With theeiceptiim of the fall of river and distances herein given, thoestimatesconld 
__i_ 1 ■___.. a -of time haspr^pented my making a careful and accurate 
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APPENDIX L. 

The following eatiiiiate is Ijaseil upon four miles or 21,120 running feet of the Siitio 
Tiinuel complete ; j- i t ,. 

The larite timbers are IS inclies sqnare, ana are set 5 feet apart troni center to centor. 

The lagging are 3 inches tLick, (i inches wide, aod 5 feet luug, coutaminjj lumber as 
follows, to wit: j,^^^^ 

4,225 bente, containing 840 feet each .^^n?'fiSn 

4,2-25 bents lagged, contaiciiig 570 feet each '?„5 oSi 

8 450 snpportslqr track, contai:iing 36 feet each 304,900 

g4,4801iiiealfeet, ot]6mileB,tracttimber, 6by6 Abi.iW 

Total feet "."14,390 

At S40 ner M ^'^^i ^'^ 80 

4,295 bents properiy'in place, at $35 each ■. 105, 625 00 

Total cost - "- J>6M9?J0 

Cost per linear foot - j l7, 33. 88 

Eespectfally, ^ ^_ HAZLETT. 

The Hon. The SuTito Tunki-.l Commissionkk.s. 



APPENDIX M. 

San EiiANcrsco, CALiriiitsiA, Xovanher 2'i, 1S71. 

My Dkak Sir- It was mv intention to avail myself of tlie opportunity to present 
Bome additional statements in regard to the Sutro Tunnel, but n.y tiirie lias been so 
very much occnpied since my retnni to California that it has been almost impossible 
for nie to find the necessary leisnre. ■ j. i 

1 think now that I shall hare to reply to the statements of some of the snpennt^nd- 
ent« of the mines on the Comstock lode after yonr report is published, so I may ascer- 
tain what position they take; my reply, of course, can then form no part of yonr 

You' are no donbt, well aware of the continued and persistent prevarications of the 
men who oppose the great work in which I am engaged ; and since I have given acom- 
nlete history of the tnnnel enterprise and the motives for that opposition in a speech 
delivered by me at Virginia City, Nevada, some time ago, I inclose a copy of the same, 
and would respectfully ask to have the same embodied in the appendix to your 

'^^^at a work of the magnitude of the Sutro Tunnel, which will radically change the 
mode of working the mines, should find much local opposition, cannot be wondered at. 
It is the old fight of stage-coaches against raUroads, and such fights wUl always take 
place as long as improvements are contemplated. _ 

I forwarded to you some days ago estimates of the cost of large dam across yanon 
Eiver, with other statistical information about the water-power on tlie river, winch 1 
hope has duly reached you. 

I am, dear sir, yonr most obedient servant. 



ADOLPII SUTRO. 



Major 



FiXLOW-ciTiZENS : For some years past I have been closely identified with an enter- 
prise which has a vital bearing upon the prosperity of this section of country, and li I 
appear before yon now for the first time in my life aa a public speaker, it is with a 
tbi>rough conviction that upon its success depends your future welfare. 

You have all heard of the Sutro Tunnel, but I believe there are many among you 
who do not entirely understand its importance, and the great results which must flovy 
from its eonstruction. If you will have a little indulgence with me then, I shaU try 
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to explain to yon what the tnnncl niU aeeomplish, what baa tliiis far preventetl its 
conatniotion, and shnw yon tliat by joint actioQ you can easily conanmmate and carry 
ont wbat appeara to be a gicantic undertaking. 

It will become necessary, In tbe oourae of my remarks, in order that yon may prop- 
erly nniteratanit thin tuuiml pniject, t-o expose some of the doings of an institution 
called the California Biink. laball tell the tnith, without fear or reservation, for I 
have come hero to "fight it out on this line," and I intend to do so, "though the 
heavens fall." 

Abont ten years ago, Peter O'Reilly discovered the existence of silver on what is 
now known as (he Conistock lode, the richest silver vein of, which there is any record 
in ancient or modern history. Work during that space of time progressed rapidly, 
and where it was an easy task to extract the minerals from these mines in the begin- 
ning, it is now one of extreme difficulty. They have reached an average depth of 
probably 1,0WI feet, and we find that nearly fifty steam-engines are reqnired to pump 
■ oat the water and hoist tiie ore. The expenses of keeping so mnch machinery in 
motion is immensp, and even at this nrese'it time they nlisorb so mnch of the profits 
tbat it has already become unprofitable to work some of the mines. 

il is not only tne oliginal coal ot tlie luacllmory anil the tnormous consumption of 
fuel, in a country where no coal esiste, but the constant additions, the wear and tear 
of engines, boilers, eahlee, ci^es, &c, &,e.; the vexations delays by breaking down ; 
the lengthening ont of tbe pumps, pipes, and rods ; the excavations for and (he con- 
BlTuotiim of pump-hobs ; the engineers, firemen, and other attendants required ; in 
fact, the iunnmerahia and constant expenses connected with tbe operation of osten- 
sivu and heavy machinery, which has to be increased for every foot of descent, and 
which mHkes it only a question of time when these mines will have to he abandoned, 
no matter how rich the ore. 

lu addition to all this, we find that the heat at the present depth has so mnch in- 
creased that, notwithstanding the improved ventilating apparatus, the men can do but 
one half the work they could inacool,healthyatmosphere, and thelossiu consequence 
is more than a million of dollars per annnm. 

Is it any wonder, then, that those, the richest mines in the whole world, will no 
longer pay under the present unwise system of working! You are told that in order 
to make them profit-able again your wages mnst be redoce^, and next in succeesiou ■ 
■yon will be t(dd that white h»bor does not pay any more at all, but that Chinese must 
take its place. If the mines do not pay now, what will be their condition in two or 
three years from now t If it requires from forty to fifty steam-engines to work them 
at a depth of 1,000 feet, how many will be required at a depth of 1.500 or 2,000 feet J 
If tbe thermometer now stands at 95 or 100 degrees Fahrenheit, and the miners become 
consumptive for tho want of oxygen in the air, and can do but one half their usual 
amount of work, what will become of them at that greater depth? Will it be possible 
to work them at all f 

I nuKbt cite numerous instances of mines in Mexico, and all parts of the worhl, 
which liad to be abandoned on account of the rapidly increasing expenses as depth 
was reached, but I cannot go into these details on t!ie present occasion ; ail I can say 
to you is, that eicperieiice in all places and at all times has sliown that mines at some 
time do roach a deptb icAere tkv coastantlg increasing coat of mining exceeds the jiieW, and 
hence we find that during several thousand yearsof mining operations, even by means 
of tunnels and other auxiliaries, the greatest depth that has yei been reached on any 
mine in the world is but !i,T00 feet. 

Tbe laws of nature and of mechanics are alike everywhere, and it is my firm belief 
that some of the mines on tbe Conistock lode have already reached a depth where it 
no loueer pays to work thein, and that they all will reach that deptb before a deep 
tnnnerciiu possibly be completeil. What then will become of tbe once fiourishing 
counties of Story, Ormsby, Lyon, Washoe, and Douglas, which alniost entirely depend 
on the produce of these mines T Is it; not proper that every good and well-tbinfaing 
citizen hIiouIiI earnestly reflect upon the fato tluit would overreach this commonwealth 
should that great and only source of our prosperity cease to exist! 

There would no limger be employment toe the miner, the laborer, the mill-hand, the 
carpenter, the blacksinitli, the mason, the teamster. No longer would there be any 
one to BupiKirt anil patroniae your newspapers, groceries, tor-rooms, hotels, livery 
Htables, express companies, assay offices, dry goods, clothing, millinery, drug, hardware, 
cigar, feu it, and book stores. 

Your dwelling-houses would he deserted; your stores without tenants; your real 
estate valueless ; your mills would be idle ; no more lumber would be required ; your 
farmers and gardeners would no longer have a market ; your State governmeut would 
enmmence to totter; the assessor wonhl find his assessment-roll grow gradually less; 
the treiwnrer would see his cash account diminish in the same proportion ; your State 
credit would be 8a*lly shaken; tfce people In tbe mining districts ot the eastern portion 
of Nevada woidd have to bear the whole burden of taxation to supiHirt the govern- 
S. lix. 15 4 
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nient au<1 Ui pay tlie interest on the State debt, aai) liituluiiptcy, iiiin, mtd ilesulatian 
nonld l>e brongbt upon a, once flouTisbin;; country. 

This is a sod piotnre; it is its darkest side; but is it uot well, wbile we are stil! in a 
conditJon t« act, while we have snfflcient strength left to go to some exertion, while 
wo have the means for self preservation, to luolc the eoeniy boldly in tlie fuce and de- 
vise such means as will avert tbe calamity I 

The only remedy which presents itself, sure and certain in its operations, is the ram- 
stmetion of the Sutro Tunnel. Tlie day work is coimuonced on that tniniel, with a 
reasonable prospect of completing it, that day you give a new lease of life to this 
section of country. From that <hiy on you iustillnew confidence into thefnture; from 
that.day on yenr real estate and other property will once more assume a value, and 
people will no longer say to yon, as nine ont of t*n do now, that they are going to 
leave the country lu a few months. • 

Great tunnels have been constinelcd for centuries in all countries where mining is 
carried on intelligently, and they have accomplislied precisely what we desire to ac- 
complish here. I miglit ^ve yon instances of tunnels constructed, three or four times 
the length of the one propoBca here, while they gave btit one-sixth the dejith; I might 
relate to yon the magnificent results obtained tcom their completion ; I might tell you 
of the enormons fortunes which were obtained thereby, and give yon many other 
int^vesting jiarticnlars were it not for the want of time to-night. 

The Sutro Tunnel, starting at a point near Carson River, will reach the Comstock 
lode in a distance of 20,178 feet, and cut the same at a perpendicular depth of 1,9^3 
feet, or a depth along the dip of the lode of 2,900 feet helow the floor of the Gonld & 
Curry CompaJiy's former office. In order to espedite the work, tbnr shafts will lie sunk 
on the tunnel route, from the bottom of which, at the proper depth of the tunnel level, 
drifts will be extended in each direction. After reaching the Comstock lode, the tun- 
nel will he continued northerly along the lode to and beyond the Sierra Nevada mine, 
and southerly along the tode to and beyond American Flat. 

A very elaborate report was made some time ago by K. G, Carlylc, esq., an engineer 
of a high order of ability, on the details of construction and cost of the tunnel ; his 
report covers about 300 foolscap paces, is full of illustrations, and in its details alto- 
gether a creditable and reliable work ; his estimate gives the cost of the tunnel at about 
JlOO in gold per foot, which, probably, is somewhat below the mark, taking into con- 
sideratiou the unknown difficulties usually encountered in sneh extensive works; he 
estimat*>s the time necessary to oomplete it at two and a half years. 

The principal advantages this tunnel will create, as far as mining operations on the 
Comstock lode are concerned, may be enumerated as follows : 

First. All pumping-machinery may be dispensed with as soon aa the tunnel is com- 
pleted, for the shafts now existing on the Comstock lode may at once be connected 
with the tunnel by boring, which is at the present time accomplished rapidly, and at 
small expense, thus draining off the water from the shafts aud permittmg their con- 
nection with the tunnel without delay. 

Second. The moment this connection is accomplished tliu most perfect ventilation is 
insnred — drawing oft' the fumes of powder like a chimney would 2,000 feet in height, 
cooling the atmosphere, giving health aud vigor to the miners, aud preserving the 
timbers. 

Third. Tlie mines may thereafter be opened by numerens stations or galleries to the 
whole depth of 2,yO0 feet, thus showing the diffcrent bodies of ore contained in the 
wines, exposing many mUlions of treasure to the eye, and increasing their value in 
proportion. 

Fourth. It will give a great impetus to the exploration of those mines which have 
fhns far been unproductive, particnlarly those north of the Gonld & Curry mine, and 
those on American Hat, which, to a large extent, have been lying idle on acconut of 
the great burden of exploring an unpnidnctive mine through perpendicular shafts. 

Filth. For the reasons already stated, the extraction of ore will he so much facili- 
tated and stimulated that the present pradnction of twelve or sixteen millions of 
bullion may be increased tn, or even be made to exceed, fifty millions of dollars per 

Sixth. Not only the pnmping-engines may bo dispensed with, but also Ihoso for 
hoisting; for after the sllafts are connected, instead of hoisting the ore ti) the surface, 
and transjiorting it by means of wagons or railroad to the nulls on Carson Kiver, at 
an expense of at least three dollars per ton, it will fall down to the tunnel level by its 
own gravity, at no expense at all, while' a railroad in the timnel, but four miles in 
length, can deliver the ore ut the mills on Carson lliver at an expense of twenty cents 
per ton. 

Seventh. By this great saving in extraction and tninsportation, and the abolishment 
of all steam -hoisting and pimiping engines, which now eat up all the profits, it will be 
made poKSilile to take out the iniincnse boilies of lo^i^grade ores, assaying from ^ to 
(620 per ton, and whicli are known to exist on the Conistiick lode, and which may be 
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conoeutiTiteil by means of tbewatflv which the tunnel itself willl'aruisb. Five hnntlre!l 
millions of dollars, at ft low estimate, eontoiiied within this nionntain, witbont the 
tunnel. ^^ill forever remain slumbering in tho bowels of the eartb, for the expenses of 
extraction, under the present system, are greater than tbe valne tbey contain. 

Eighth. After tbe com pletinn of tbe tunnel the mines may, without the nse of steam- 
engines, be worked to great depth below the level of the tminel, bj conducting throngh 
pi|>es the water which ma; be ooUeotod on tbe surface from melting snow and rains, 
tflgetber with tbat contained in the mines, to bydranlio engines, or tnrbines, placed at 
the bottom of the shafts at the tnnuel-level, thus using a portion of tiie very water 
wbicb costs so much to pump oat at present, as a most eeonomicnl and nsoful motive- 
power to propel pumps, which raise the water from great deptlis below and disohai'ge 
it throngb the tunnel. 

Proleesor Weissliacb, the beet living autbority, gives" the power famished by fifty 
gallons of water per second at 1,800 horse-power, at a depth of iJ.OOO feet — more power 
than all tbe engines liave now in operation upon the Comstonk lode. It may safely be 
stated, therefore, that by means of the Sntro Tunnel the Comstock lode may be pn)fit- 
ably vrorked to a depth of at least 3,500 feet— a greater depth than has yet been reached 
in any mine in the worlil. 

Hinfb. Where only S,000 men are now employed, at wages whioh may be cut down 
at any time, after the completion of tbe tunnel more than 10,000 would lind profit- 
able employment on the Comstook lode alone. Tbe cost of mining would be so 
mnoh reduced that those mines which now barely pay expenses vronld bo enabled ti) 
pay regular dividends, and allow lilwral wa^es to tlie men employed. 

Tenth. Tbe constniction of the tunnel, givingafntnre to this country, would enhance 
the valne of alt property, restore confidence, aud place the affiiirs of the people on a 
sound and solid basis. 

While the tunnel wonid create a revolntion in operations on the Comstock lode and 
seonra the fntnre of these mines for fifty or a hnndred years to ci>me, it will carry with 
it stilt more important results. 

I now approach a snbject which may properly be looked upon as the most important 
feature of tnis tnuiiel enterprise. I refer t-o the discovery and development of mines 
along tbe tnnnel route, granted by act of Congress to the extent of 4,000 feet in length 
on every lode discovered. 

' Tbe proposed tunnel will penetrat* to tlie very (renter of this great silvei'-ljeaiing 
mountain containing the Comstock lode, aiid traverses a country ehielly consisting or 
greenstone porphyry, aformation pronounced by Hnniboldt and others to he eminently 
prodnctive of silver mines. 

It is a fact well known to every miner that many lodes exist wliicli do not reach up 
to the surface, and which are nsnally discovered accideatially, while limning drifts or 
tnnnels for some other lode ; in miner's parlance, they are called " blind lodes," an 
expression derived from tbe feet that they are not Visible at the surface. Upon these 
blind lodes the miner builds his hopes ; they give liim nerve and perseverance to follow 
his toilsome labors ; their mysterious existence, the viealth which they are presnmed to 
contain, and the noeertainty of their precise location, have a powerful bearing on the 
imagination of man, and ai-e the levers which indnce the undei'taking of tasks by even 
single individnals from which they woald otherwise shrink. 

In a minerat-bearing region the hopes of discovering and opening valnable mines by 
rahning horizontal adits into a mountwn are generally well fonnded; but nowhereou 
the face of the earth do wefindamoantain range containina; a vein as valnable as the 
Comstock lode, and a formation eqnally favorable for the existence of a series of mines. 
It is not only reasonable to suppose, but quite evident, that the immense convulsion 
which rent the earth in twain, and created the fissure which is known as the Com- 
stock lode, nt the same time must have cracked and opened the earth's crust in many 
other places. 

These are only theories, but tbey are theories believed and ailopted by every scientific 
man, and by every co'unnon miner, and confirmetl by experience. It may,' therefore, 
safely be predicted that the proposed tunnel, which will penetrate to the very bowels 
of Mount Davidson, will discover and open moretreaanre and wealth to the east and 
west of the Comstock loile than were ever before discovered by any work of this kind. 

Independently of tlie large revenne the Tunnel Company will derive from draining 
the Comstock lode; from the transportation of men, ore, rock, and timber, independ- 
ently of tbe great valne of the company's land, ond independently of any other con- 
sideration, the discovery and development of the mines contained in this arsentiferons 
belt would justify the construction of this tunnel, siniplr as an exploring work, and 
tor that purpose alone it slionid be looked upon as one of the best planned, legitimate, 
and promising miiimg enterprises ever undertaken in any mining district 

And now, fellow-citizens, allow me to give you a short history of my strng-fles in con- 
nection with this tnunel project, and let me explain to yon what causes have prevented 
Its sncoess thus far. 

On the 4tb of Febrnary, 1865, the legishitnre of Nevada granted a franchise, giving 
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me tlie exoliisive right of way for fifty yeai a, for tbe conatviietion of a tunnel, coni- 
meueiug iu tlie fi>at-bills near Caraoii River, to and beyond tbo Conistock lode. Tlie 
oharter di<l nut specify any rates tor dniinaji;B or otber eervites, bat lefc that open to 
pdvate njjreeuieuC by the iniuiiig oompauies. 

I now iuvitod all parties who wished to do bo to join in the enterprise, aud an asfw- 
elation was formed under tlitj uame niid style of the Siitro Tunnel Company, of which 
■William M, Stewart, onrpresant Senator, waa duly elected president. Aproposition was 
submitted to the mining companies "that the Ijutro Tunnel Company would agree to 
raise the fonds for the oonstruetion of the tunnel abroad, in qnarters where clieap 
capital abiiaiids, provided the mining companies wonld agrue befoi-ehand to pay certain 
rates of churj^s for drainage and otherwise after the tnuiiel should be completed and 
actnally beuelit them." 

When the necessity and importaoue of the tunnel, nnd the immense advantages 
■which wonld bo derived therefrom by the stockholders of the mining companies. Lad 
been thoroughly e^pbiined, which, however, retiuii-ed a number of months, contracts, 
drawn by some of tbe best lawyers of San Francisco, were adopted and signed by the 
folio wiug-named companies on the Comstock lode: 

Ophir, Central, Califomi.i, White & Murphy, Best & Beloher, Gonld & Cnrry, Savage, 
Hale & Norcross, ChuUar-Potosi, Alpha, Bacon, Gold Hill Quartz Mill and Mining 
Company, Contidence, Imperial, Empire, Yellow Jacket, Crown Point, Belcher, Over- 
man, and by several private individuals owning claims. 

Under these contracts, the companies agreed, and nia<le the fulfillment of tbe terms 
a mortgage upon their respective mines, that they would pay to the Sntro Tnnnel 
Company forever, for every ton of pay ore extracted from any part of the wines, 
whetner from the surface or throuab the tunnel, two dollars, from the time tlie tunnel 
or its branches should perpendicularly reach under them, or should actnally drain the 
mines. There were other cbai'ges provided for for the transportation of rock, timber, 
men, &o., &o., which need not be enumerated here ; it must suffice to state that, under 
these contracts, at the rate of prodnction at that iime, the mining comnanica had 
o^ed to pay to the Sutro Tiinnel Company at the rate of about 87,000 per day, while 
tbeBo daily payments, after ihe tnnnel should increase the production, were expected 
to reach ^,000, aod still make a saving of twice that amount to tbe mining compa- 
nies, by means of the immense advantages the tnnnel would famish. After these 
contracts were duly signed, sealed, and delivered, in triplicate, one copy being retalueif 
by tbe mining companies, one copy deposited in the vaults of the Bank of Ci.lifomia 
at San JTrancisco, and one copy being delivered to the Sutro Tunnel Company, I started, 
as the duly authorized agent of all concerned, for Wasliington, where I arrived in 
June, J8G(i, expecting to obtain fiom Congress siioh additional privileges and rights as 
Cougi'ess alone could grant, (tbe title to all public lands and mines in this section still 
being in the Government,) and as were considered necessary in order to obtain the 
requireil funds for Ihe constrnotion of the tunnel. 

Alter suiiie efforts, a law passed tbe United States Congress, which was approved by 
the President of the UnitedStates on the 25th day of July, ItfttC, giving to me, my heirs, 
and assigns, (iu trust for all cuucemed,) the following important rights : 

First. The i-ight of way forever, from tbe ioot-bills on Carson River, to and beyond 
the Con aoik lode, and on any Jode which shonid be cnt or discovered by the tunnel 

Second. Tbe title to 1,M80 acres of land at the mouth of tbe tunnel. 

Third. The title to all the mines which sbould he cut by the tunnel, and which were 
not already owned by others at that time. 

Fourth. It compelled the mining companies, those who had signed the contracts, as 
well as those who had not, to oontribnte forever the rates of c lanjes named in the 
aforesaid contracts, and it made their title subject to that condition. 

Congress, in this last section, assumes the lunation of regulation or administration 
of the mines in an important argentiferous locality, by recognizing the necessity and 
importance of a deep tunnel and the equitable adjustment of payment tbeiiifor. The 
rates to be paid to the tunnel company might aa well have been named in the act, but 
Congress preferred to aimply refer to tbe rates named in the contracts, as agreed upon 
by the mining companies, and in consideration of tbe immense eflorts which bad 
already been made, and which were supposed to be required to carry out so gigantic a 
work, imposed no clause of forfeiture, but declared ail the rights granted as vested 
forever in tbe griiutee, 

Tbns forlifled with a most valnahle mining grant, the first one ever made by this 
Government to an individual, and provided with other privileges worth several millions 
of dollars per annum, I proceeded to New York, expecting to raise the requisite funds 
without any difflculty. 

The whole merits of tbe cnterpiisc were folly set forth in a pamphlet published by 
me ana submitted to tbe .lirst and wealthiest men of that great metropolis, among 
Ti.-h.,m n-OT^ Commodore Vanderbilt, William B. Astor, and many others, but, in every 
, me obstacle presented itself, and that was, that if the statemeuts made were 
t, there conld be no rtitticuUy iu so magniiiceni an undertaking to raise soma of 
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tlie fandH, even if it be Imt a, sm.oll [wrt.ion of the snni required, ut hnnie, ani) I soon 
became coDviriceil that this was tlie only tnitt course to be pursneit. I reqaesied theee 
gentlemeD to exprean tbeir vieivs iii a com in nni cation to me, whicli ini}(ht be snbniittBd 
to the people of California and Nei ada, and a^ i consequence, the; addressed to me 
the following letter : 

" New York, Octoler P, 186G. 
"Dear Sir: WehaieiurefuUvcxAniinedtoni prnjectlbr a draining and niinin;;tnnnel 
Sa tbe Comstoclc lode in the ^tate ot Nevndn and consider the aame an enterprise 
which, iu onr opinion, nben earned out will prove of incalcniahle benetit to tiic 
mines on that lode, and at the same time may be a sonroe of large revenue to the 
parties nodertaliing it 

"We hare taken some paips to ascdtjin ^htt clmnces exist in this city to ob- 
tain tbe necessary capital, and have come to the cnnclnsinn that yon will nnd it a 
matter of serions difficulty to convince tbe people of New York at birge of its value ; 
tbe principal and, in onr opinion, fatal objection to its success here at present being 
tbe tact that no portion of the capital has been subscril>ed on your coast. 

"If the mining companiea on toe ComBtock lode, and tbe people of Nevada nnd Cal- 
ifornia, who are familiar with the valne ot your mines, would evince their conHiience 
in this enterprise, by subscribinj; a portion of the requisite capital, say $400,000 or 
$500,000, and work on tbe tnnnel is actnally commenced, we think yon will find com- 
paratively an easy task to obtain the balance of the fnnds here. 

"We wonld con seqiiently advise yon not to lose any valnable time in futile attempts 
here or in Enrope, where, no donbt, tbe same objections will be raised, but to return at 
once to San Francisco and nse your etforts there to get the work startetL 

" Let some of the leading men on your coast, who are known here for tbeir commer- 
cial standing and their inlfgritj', form a preliminary lioanl of direetora, and yon may- 
then, while the tunnel is daily progresaiug, retnm to New York, we think, with confi- 
dence of success, and we shall use onr best efforts to assist yon in accomplishing your 
object. 

"Your Tieraeveranco and the practical andable manner in whicUyon have presented 
this laudable nudertaking to tbe public deserve onr commendations, and it Hh^ill lie a 
source of Rratilication to ns to sec yonr labors crowned with sncceaa. 
" Wt' aiv, cloar nic, respectfully yonrs, 

''Samnel Willets. 
"Daniel T.WilJets. 
"J, H. De Bevoise. 
"John Silaby. 
"W. 8. Martin. 
"Eugenes. Bnllin. 
"John T. Martin. 
"B. Silliman. 
"Emil Heinemann. 
"Daniel H. Temple. 
"J. H. CogliiU & Co. 
"J. Perry, Jr. 
" Polhaniins & Jackson. ' 
"Mott& Jnslb, 
"Tlieodore F. Lewis. 
"JohuT. Daly. 
"D. Appletou & Co. 
"Wm. Aufermaim, 
"Z. Dederjck. 
"J. & H, Gieenbaum 
"A. SuTBO, Esq." 
It is evident that theperso 
looked upon the enterprise 
that something was behind tbe s 
doreemeiit out here. 

So, in Angust, 1866, 1 concluded to retnm to San Francisco, in onler to follow out 
the suggestions made in tbe aforesaid letter, and snbmittetl the matter to the mining 
companies and to many of the principal merchants of San Francisco. 

while this question was under conHideratiiin, the legislature of Nevada, which was 
then in session, passed a memorial and resolutions, asking Congress to loan its creilit 
to this important work, iu case sufficient capital could not bo aecnred from private 
BourcoB, and in a lengtliy report set forth its risasons wby th nat nl llfladp 
interest in its execution. 

The question as to snbBcripi:ions to the Tunnel Company by tl n < n pani a 

bad In the mean time been fully iliscnssed in San l<''ranci8L a 1 It so d 1 y a 
nnmber of companies agreed to and did subscribe througl I t t t- ' 



"M. Herzog. 

"Moses Taylor. 

"P-ter Cooper. 

"August Belmont. 

"J. &Wm. Seligiii^iii & Co. 

"EoRene Kelly. 

"R. C. Fergnsson. 

"Wm. T-Coleninii. 

"C. K. Garrison. 

"Duncan, Sherman & Co. 

"Frnncis Skiddy. 

"Johnsim &^ Lazarus. 

3. Ogden. 
"J. C. Fremont. 
"E.L. Cntting. 
"David Hoodley. 
" C. P. Huntington. 
" Geo. A. Freeman. 
"Sam'l L. M. Barlow. 
" M. Morgan's Sons. 



iswhofligned that letter, repi-esentiiigpixiliftbly $100,000,000, 
magnificent altogether, which created the snspicion 
es, and they uatui'ally wanted a substantial in- 
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iratin}( togetlier, with subHcriptiuua from private persons, nbunt JWH) 0(1(1 ind tiiere 
was every proBpett of seuing tbem iiicrensed iu a few weeks to SI 000 000 or luoie lu 
San Froucisco alone. 

But DOW comiueiiccii tlie tug of war; at the very womenl; >« Iiui I was on the full 
road to success, wljett everjlwdy eoiiiraenced to loolt upon thi » hole aJtair as quite 
Hure of Leing consumtuated, and wheu I myself waa led t« think 'hat iiiv atrnggle-- 
were abont over, they only fairly commenceil. 

It was at this time that the California Bank ring stepped in, and in high conclave 
and in secret session concluded that it was high time to break me np, for my eiforts 
were aljout to be crowned with enccoss, sutwtitntc themselveB into niy place, reap the 
fruits of my labors, and, by their inflaence over the politicians of this coast, obtain the 
uid of Congress which the legislature of Nevada had applied for. 

This conclave was held in San Francisco on the 6th of June, 1867, the night before 
the annual election of trustees for the Crown Point mine; and when that election 
took place, in which the former president of the company, A. H. Barker, and their 
superintendent, Batterman, were turned out, and the uank ring took posseseion, » 
subscription to the tnnnel of (75,000, which liad previously lieen agreed upon by most 
of the parties interested, was voted down. 

1 saw at a glance what was up. Tlie hank, which np to that time bad wannly sup- 
ported me, bad now turned against me, and i knew qnite well tliat none of the sub- 
scriptioua already made by the miningcompanieswonld be ratified at their stockliolders' 
meetiii^^ Nearly all the persons wlio had previons^ stood by me deserted inu; they 
shimned me on the streets aud avoided me as if I bad an infectious disease; every 
miserable cur and hireliiiK of that batik turned the cold shoulder on me — actually 
Hftatd their masters mightue displeased at seeing them talk to me — and for the first 
time I commenced to feel and appreciate the immense, overwhelming, and ramilied 
power that concern wields. Men knew, as if by magic, that the bank was now against 
me ; it seemed ae if they all bad been infonned of it at once, and through some luvisi- 
ble power bad received their instrnctions. 

It became evident to me that the ring entertained the opinion that their combined 
efforts njMst soon crnali me out and use me up financially, physically, and nienfially, in 
snch an unequal contest But they had got hold of the wrong man ; I was nut so 
easily to be disposed ot: When I ionnd that these traitors, after having signed con- 
tracts, after having ui^d and helped me on to expend mine and my friends' mone^, 
after having induced me to labor almost day and night fur several years, which I did 
with zeal and enthusiasm — 1 say when I found that they were determined to rob nie of 
my labors, I made np my mind that they should not succeed in their efforts, I was de- 
termined Ihat this base, unscrnpulons, and mercenary combination should not carry 
out its purposes, and made a sacred vow tliat 1 would carry^ out this work if I had to 
devote the whole balance of my life to it, aud defend my rights as long aa the breath 
6t life was in me. 

I soon found that I had no longer any chances on this coast; I knew that my op- 
ponents could easily keep those couuecled witli theni, directly and indirectly, from 
having anything to do with the alfair, and also knew full well that by throwing cold 
water on it, or by declaring it visionary or impraotioable, they could prevent those not 
fully understanding its mciits from entering into it., and those who did understand 
it by bullying and threatening them. And how eagerly did the empty-headed, the 
brainless, the ignorant, and the envious join in theehoms! tliia same class who have 
opposed every great work from time immemorial! this same class who opposed rail- 
roada, aud steamboats, and telegraphs, and sewing-machines! this same chies who 
opposed and fought the Erie Canall this sameclaas whoafew years ago would ask on 
every occasion whether you expected to live long enough to see the Pacific Bailroad 
completed 1 

The difBculties and obstacles seemed to increase and accumulate, and almost ap- 
peared insunnountable. How was I to convince peuple uf the contrary, when the 
most sitccesslul men in the country told tliem not to touch the affair T Aud how easy 
was it for them to play upon the prejodices of people when I asked tliein to invest 
their money ; how easy was it tor them to throw out a hiut that nobody had any 
coniideuce in me f 

They found no difficulty in getting the gas and water companies of Vii^inia City, 
and all the men under the'ir influence, to tellpeoiile the town would be ruined ; that it 
would move down to the mouth of the tnnnel ; that real eatate would become value- 
less, with many other grouudlete objections. But did they tell you tliat without the 
tnnnel the mines would be abandoned and ruin and desolation be bronght not only 
ou Virginia City, but upon the whole country 1 

Fellow-eitizens: IJave you ever been in a position where your friends shunned yout 
If you have, you know how rjurtifying it is on meeting an old acquaintance 1x> have 
him pass by pretending not to see yon, insteail of shaking you by the hand aud wel- 
coming yoTi. Have vou noticed them cross over on the other side of the street when 
thev saw you at adisfani-e* Have yuii seen their nervous hurry, trying to get off, 
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when yon hapjieued to engage tbem in conversation ? Yuu may poasibly have made 
similar experieuces if you were ever broke and yonr gooil friends were afraid you 
iniglit asli tliem for a loan. 

In my caae Home narrow-mintleU people may have avoided me,.tliiuking I might 
urge them to I>ecome interested in the tnnnel project, but these were comparatively 
fanr ; the mass of these men knew the hank was against me, and that was snfBcient 
for these servile and timid creatnres t« insult and avoid me. But I looked npon them 
with contempt ; I had the satisfaction of feeling in my own heart that I was working 
for a good and noble cause; I knew that the esecution of the work 1 proposed wonld 
be a blessing to the men compelled to toil in these mines, and of great and lasting 
benefit to a whole people. So I continued my efforts, believing that truth is mighty 
and will prevail, and that in the end my enemies must come to grief, and victory 
should be mine! 

I concluded to give np the held, for the time being, to my opponents, return to Now 
York anil go over t>o Europe if necessary, and see what could lie accomplished there. 
lu Jnly, 1§S7, 1 arrived at the former place, but soon found that afl«r my apparent 
foilnre to raise any fnnds in California, it was useless to waste my time there. Evi- 
dences that the war the Bank of Califimia bad commenced to wage against me OB the 
Pacific coast shonld also extend to New York, came under my observation. On the 
I6th of July, the day after the Savage Company had hold tlieir annual meeting, a tele- 
graphic message was received and a placard stuck up in the office of the agents of the 
Bank of California in Hew York, Messrs. Lees & WuJlcr, which stated, in lai'ge letters, 
"That the stockholders of the Savage Company, at their annual meeting, had refused 
to rati^ the subscription made by their trnsteea of $150,000 to the stock of the Sntro 
Tunnel Company, and that the same was ntterly null and void." 

This telegram whs intended to caution the people of New York against mo, in case 
I ahonid lalsely represent that the Savage Company had subscribed and ratitiJed their 
subscription of $150,000. It was a sort of warning, as if sent ahead of an absconding 
bank clerk, or forger, or criminal, su that it would utterly ruin my prospects, and coin- 
ing, as it did, from the leading financial concern of the Paclhc coast, it certainly had 
its elfect—it put a damper on niy piospeets, and I deterniiued to make no farther 
attempt in New York at that time. 

It almost appeared to me after this, that the only place where I could vindicate my- 
self and where (he importance and magnitude of the proposed work would be properly 
appreciated, and where, at (he same time, the hank would have the least power to mis- 
represent and fight nie, would be lu Congress. Bnt Congress was not to meet until 
December, and this being the latter fiart of July, I determined npon spending the in- 



terval in Europe for the purpose ot examining the mines, visiting their big tunnels, 
consulting some of their great engineers, in order to lav my experiences before Con- 
! floB 
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Europe for securing the required funds. I was supplied with letters of introduction 
troai many of the bankers of San Francisco, which had been furnished me on my tlrst 
Jiinrney east, among which was one from the Bank of California, signed by William 
C. Balstou, (heir cashier and chief manager, to the Oriental Bank Corporation of 
London, recommending me personally and Oie tunnel enterprise to their English friends 
SB an excellent investment. This letter, however, I did not of coui-se make use of, 
after what had transpired, and it remains in my possession now. 

I traveled through Ireland, England, France, Belgium, Hollan<l, Pi'usaia, Austria, 
Poland, Hungary, Bavaria, Switzerland, and Italy, visit«d many of their mines, was 
received witli groat courtesy, and came in contact with many of the leading finauoial, 

Solitical, and scientific men of Europe. I descended into their deepest mines — the 
eepest in tlie world— and after all my Investigations became more and more convinced 
of two things : Ist, That mineral lodes, true fissure- veins, as shown by all experience, 
descend downward indefinitely ; and, 2rt, That in order M work mines rationally and 
profitably, wherever (he typography of the country allows it, great district or main 
tonnels, which serve as highways under the moontains, must be constructed. 

I entered into correspondence and had personal interviews with sucli men as Von 
Cotta, the geologist; W,eissbach, the engineer; Baron Von Beust, of Saxony ; Cheva- 
lier, the French senator and political economist ; Sir Boderick Murch'Eson, pi'esident of 
the London Geographical Society; John Stuart Mill, memtier of Parliament; Von 
Dechens, the friend of HnmlMiUlt ; Baron Von Hiugenan, chief of the mining depart- 
ment of Austria ; Bnrkhardt, Koch, and many others. I submitted my plans to these 
men, and they unanimously agreed upon the ioiportiuwe, feasibility, and magnificeoce 
of the undertaking and addressed to me many complimentary letters. 

I fctnnd it impossible, however, to raise any funds in Europe for several reasons. 
In the first place, people there as a general thing have no confidence in our mining 
laws, as far iis security of property is concerned; secondly, they raised the same ob- 
jection which was raised in New York, that onr own people ou the spot must first 
show their confidence by their subscriptions and by cjimmencing work ; and, thirdly, 
at that particular time, if there had been no other obstacle in the way, the thtentenlng 
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attitude between FriiDce auil Prussia would have pruveuted the consuuitnatioti of auj 
extensive fitianoial operiLtion abroad. 

I found luut one concern, the liousc of Erlanger & Co., the great hankers of Paris, 
who were williDg to entertain the project at all; but niter swiding for one of their 
London pHTtners, they also concluded it to he iraposaihte t<i varry out the affair at that 

So I retnmed ajcaiu to the United States, and left Liverpool on the lat of December, 
1SS7, arrivinjo; at Washington just after Congress liad met. I now comtiieticed to go to 
work in goad oumest; made the fuvurahle acquiuutanoe of nearly ult the members of 
both Honaes of Congress, and the leading men of the nation, and had afiue prospeot 
of success. 

It soon became known to tlie bank out here, throngh iiffnrntafion derived from their 
spies in Washington, who kept close watch of my doings, thiit the chances of obtaining 
a loan from tJie Government were good, which made tbem teel quite uneasy, and they 
immediately sent a mimber of telegrams to diffiirent persons in Washington, one of 
which reads as follows ; 

"ViRflisiA, Xeraila,JanHarii 15, 1868. 
(Received at Willaid'g Hotel, Washington, D. C, January 16, ISSS.) 
"To Itoa. Wm. M. Stewart and Ja8. W. Nye: 

"Wo arc opposed to tlie Sutro Tunnel project, and desire it defeiited if possible. 
"WM, SHAKO>f. 
"CHARLES BONNER, 
"ftiiiintvtnHlfvt forniMi viyrananv. 
"B.F. SHEEWOOD, 

"iVeaWeHt Cenlnil Compomy. 
"JOHN B. WINTERS, 
"Prantrfewi Yellom Jacket Company, 

"JOHN P. JONES, 
"SHpeiinleadent K«altii:lc Campang. 

"J. W. MACKET, 
"fl-'—'ritiimileiii 1tn"l/ix Company- 

"THOS.G.TAYLOE, 

"Frexidi'iit Afjiliii, luiiJ ftupni-tuimiUeBt Vrowu t'oint. 

■'and B«)iai>A BeUher Cotapanien, 
"F. A.TRITLE, 

"iVeeirfen* Belcher •Cotapany. 
■'ISAAC L.REQUA, 
■'Siiperinteiidejit Cbollar Polo»i Company." 
This telegram was meant to I'eail as follows ; " We are opposed to Sotro jjetting an 
appropriation for tlie Siitro Tunnel ; defeat him if iKi^^sible; tliat will nse him up, and 
we, Win. Sharon & Co., will then step in and get it." Asumatterof justice, I wilt 
here state that the superintendents who signed this document could not well have 
refused it, and I believe that sume of them to-daj are warm frieuils of the tunnel en- 
terprise. Jt was sheer accident that 1 got hold of this telegi'fim; liow many were sent, 
together with letters and secret iustmctions, is impossible fiff me to tell, I may state, 
however, that the very next day two more messages arrivoA in Washington, signed by 
a Dumber of mining presidents of San Fi'aucisco, nearly all well-known tools and 
flunkeys of the bank, <me of which was addressed to John Conness, whilom Senator 
ftoni California, who, in his eagerness to sene his masters, did not hesitate to openly 
oppose me. 

They took so deep an interest iu my affairs that they expended over SlfO in two 
days for these telegraphio messages, while the information they ci>utaiued could have 
been conveyed in a letter, moi'e fully, at an expense of three cents. 

These telegrams I paid but little attention to. The bank maybe a big concern here; 
at Washington it amounts to but precious little. Whetlier our Senators wei'e mnch 
Influenced thereby is hard to telh Iaskednuliivorsfi.'om them, and started out to make 
my own light. 

About this time I published a book of abont 350 pages, a copy of which I hold in my 
hand, containing much information about these mines and otiiers ; about the interest 
Government should feel in the production of precions metals, and distribnted 1,00ft 
copies among the members of Congress, tiiel§amng men of the country, and the prin- 
cipal newspapers. By getting the uook up in elegant style. Senators and congressmen 
kept it on tlieir centre- tables, instead of condemning it to their paper baskets, as is 
done with many of tJie ordinary documents sent to them, and if they did not read it 
at once themselves, their friends did, who, while waiting to get Federal appointnienta, 
had not mnch to do, and ultimately called their attention to it- 

I can best give you an idea of the general argument used in the work by reading to 
you its Introductory, which is as follows: 

"The development nf the mineral resources of llii.f coiintiy I'oniis a Ruhjcct of auoh 
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gravft Importance, one involving considerations of a poliHco-ecouoniical nature of snch 
feignittuant cDnsBquenoea, that it wnll behooves the AniKriean statesmnn, the patriot 
who has the fnture of this great rapnljlio at heart, to tlevote some time to the earnest 
oxaniination of those questions wliich have a vital bearing njiou the future welfare of 
tliis conn try. 

"In tlij) Tast regions Btretchlog from the MissiBaiv>pi Eiver to the broad. PocifiG 
Ocean, from the confines of Mexico to the icy regions of the North, tliere lie bnried in 
the bowels of the earth incalcniable treaanres of tha nreciona metals, which bnt await 
the industriona application of the hardy miner and the tbstering care of a provident 
goveinnieut to piinr out a stream of gold and silver, which will so much increase the 
national wealthi angment the reeonrces of the nafion, and Bprewl welfare and pros- 
perity tliroughont the extent of this vast land, that the burdens of tasation wiU 
gradually disappear, and make the national debt sink into insigniScance. If we con- 
template that mighty interest, which can be made to create so many blessings, and 
find that it is nealected and declining from year to year, wo mnst arrive at the firm 
conclnsion that there is sometliing radically wrong in onr present system of mining, 
and that an immediate, practicuT and effeotnal remedy shonld bo applied to rescue 
from a steady decline and eveutnat abandonment a source of wealth which must Iw 
considered the most fniitfal and important one this nation possesses. 

" If the facts prraented in tlie tbllowing pages are carefully examined, three promi- 
nent concluuons will be arrived at: 

'■let. That the main wealth of the mineral retjions is contwned in qnartz lodes, the 
principal treasures of which are found at great depths beneath tha surface. 

"2d. That the present mode of mining downwards from the surface is detrimental 
to the prosperity of the mining interests. 

"3d. That a system of deep tunneling shonld lieinangnrated, which will make mining 
profitable by giving a uatnral outlet to the flow of water, by ventilating the mines, by 
cooling the atmosphere, and by f^ilitating the extraction of ore. 

"Mining requires capital, which the western regions do not possess ; the East-em 
States have an abundance, but not for investment in mining enterprises, which are 
looked upon with snspicion and are almost considered disreputable. 

" Some yeaiB ago many persons were found qnite willing to embark in mining ven- 
tures, and considerable sums were invested ; but the experiences made have been 
disastrous and ruinous to those concerned, in almost every instance. This resnlt has 
heeD dialed to varionu causes, but the true one must be souglit in tlie unwise, ex- 
travagant, and wasteful manner in which the work on the mines has been performed. 

"The construction of deep tunnels, which by all anthoritias are admitted to be 
ftbsolntely necessary to make mining operations sucoessfal. n^quires time, and the out- 
lny of large amounts of oapit-al, and consequently implicit con tldence in the permanency 

"It is the lack of confidence in the permanency of the mines (their downward 
extent to great depth not having practically been demonstrated in the United States) 
which prevents the execution (if such works. 

"The Comstock lode, the most productive of all mineral lodes in the world, pro- 
ducing as much silver as the whole republicof Mexico, presents the most extraordinary 
examide, illustrating the ruinous and wasteful manner of our prese.nt system of 
mining. We have a lode here which has produced within the last six yeara over 
$75,000,000, and the whole of that enormous sum has been, swallowed np by the eJC- 
penses of pnidacing it. The mines npon this lode have now reaehed snoh a depth 
that, after a few years, they must inevitably be abandoned, provided a deep tnnnel be 
not constructed. 

"Great ujineral lodes, tme fissure-veins, according to experiences made in older 
conntriea, extend downward indeSnitely ; we have tha testimony of some of the first 
scientific men living, that the Comstock lode bears the strongest evidence of being a 
true tisaure-vein. 

" Here, then, we have a remarkable state of affairs ; a lode yielding 816,000,000 per 
annnm, almost the whole amount being absorbed by the expenses^. of producing it, 
while the construction of a deep tunnel, for which extraordinary facilities exist, would 
leave a la^e portion of that amount as a profit; the downward continuance of the 
lode is theoretically, at the same time conclusively, proven, and still we find that 
capitalists cannot lie fonnd to undertake the construction of a deep tnnnel, because 
the ores at great depth are not actually visible. 

"Were that tunnel completed to-ilay, a glorious reality, pouring ont a silver stream 
of $40,000,000 or ^'10,000,000 per annnin, these same capitalists, -ivbo first want to eye 
the riches way down in tEie earth before they consent to invest, would be eager t« 
enter into similar undertakings in all parts of the mining i-ogions, and tunneling would 
become the order of the day. The nation would be enriched beyond all expectation, 
and the benefits to the Government and the people would be incalculalde, 

"That it is both the duty and the interest of tha Government to aid in the construction 
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of onu HDcli tuiiLel to ksyvk an an iuilex-work, and thereby' establish tbe contiuttanon 
of mineral lodea in depth, cannot admit of any di)nbt. 

"The moat favorable opportunity for suoli a demonstration presents itself in tlie 
conBtniction of the pioposed tuunol to the Comstock lode ; the Government may con- 
sistently extend its eredit to that work, for almost no risk is involved, the seenrit;? 
ofifared being a hnnitred-fold. A simple Investigation of the subject will prove this 
couclasively. 

" Some thirty yeiu's ago a similar question arose in Saxony, when Baron von Herder, 
tlien chief of the mining departinent, us an introdnctory to a book on the subject, 
addressed his conntrynien in the following words : 

'"To theliriendsof theirconntrydol dedicate tlie plan of a niining work, the execu- 
tion of which is of the highest importance to the mining interests of Saxony. 

"'It is the plan to drive a deep tunnel from the levu of tUe Elbe, near Meissen, to 
tbe neighborhood of Freiberg, in order to drain the water from the mines of that 
distiict to a, much greater depth than heretofore, and by means thereof to secure their 
existence for ceDttiries to come ; a plan which as to manuitude, time and cost, is 
large and gigantic, but whiuli appears in its effects and results so benevolent aud full 
of blessings, that the question as to cost should not form an obstacle to its execution. 

" ' It is tine that the resources of the mining treasury of the Freiberg flistrict are 
too limited to bear these expenses ; but the execution of a work whiub in times to 
come will be classed in the list of those great national monuments which have for their 
object tbe lasting welfare of a country, and which will secure the same for the latest 
geneitttions and times, cannot be left to the mercy of a single mining district, bat 
^ould be looked upon as a work creating happiness and glory, and worthy of the par- 
ticipation and promotion of the entire nation 

"'With unlimited confidence do I therefore present tu the fnenilHof their country 
the following explanation and statement of this projett 

"'May they extend to it a wise and sympathizing examination mid nia^ianimon-i 
consideration, and may they be assured of the fer\eut thanks which posterity will 
grant them.' 

"The mines of Saxony produced, and now produce but a miti.of what onr mine^ 
do ; the national debt of tliat country is but small, and the biiidens of taxation ire 
not of an onerons character. 

"How nnich stronger, then, should the argument be in the case at issue! A country 
containing more mines and richer mines than all the balance of the world combined ; 
a country having a national debt amounting to over ^,500,000,000, and a people cry- 
ing out ond groaning under uneqnuled burdens of taxationT! 

Wisdom and foresight point out but one course ; let the mineral resources of the 
country go to miu, and thu natioiirf debt, the burdens of taxation, and general suffer- 
ing will be increased from year to year. 

" Let our immense mineral resources be developed, an increase in the valne of all 
projierty, a relief of the burdens of taxation, unparalleled advancement of commerce, 
Industry nnd trnfflc, a bright future, speedy resnmptioii of specie payment, and gen- 
era] welfare and prosperity will be the results. 

" Those who nile the destinies of this country have the solution of this question in 
their hands ; wisdom, foresight, liberality, and true patriotism will grasp the issue, and 
promptly secure those results which will immensely bene&t our present generation, 
and extend its blessings to posterity.'' 

The Committee on Mines and Mining, fnlly appreciating the impetus which would 
be given to the development of our great mineral resources by the construction of this 
tunnel, after a most thorough investigation, perfected a bill tecnnimending aloan of 
«5,O00,0OO, in twenty-years seven -pcr-cent, bonds, to be delivered at the rate of £15,000 
for every 100 feet of tunnel completed. To show how thoroughly this committee 
undeistood the importance of the proposed work, I will here give an extract from their 
offlci.ll report, published by order of the House of Representatives, in whieh they say : 

'■ Yonr committee considers tbe execution of one great mining work, such as the pro- 
posed tunnel to the Comstook lode, as conducive to the most beneficial results; it 
would practically demonstrate the continuance of mineral lodes in depth, thereby 
establishing confidence in the execution of similar works in all the mining districts. 

" Writers on mining agree on the importance of general drain-tunnels, and tbe best 
proof of their ntifity is shown by the fact that iu thusemining districts where a general 
and extensive system of drain^e by tunnels has been adopted, the mines have been 
kept in a flourishing condition daring hundreds of years, while in those places where 
no tunnels have been made, miningoperationshaveprovednnprofibable, and the mines 
have been abandoned. 

"We find in all mining codes provisions for the pnnstrnction of tunnels ; they were, 
in olden times, called ' the keys of the mountains,' and nnderthe l.iws of Spain, Bel- 
gium, Frnssia, Anstria, Hungary, Saxony, Hanover, and other countries, compulsory 
payments toward the support of draiu-tuniiels were exacted from the mine owners, in 
order to keep up tbe mining districts. 
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" Oarnboo, tlis gvottt exj^iouuder of Spaniali miniug law, in speaking of tbu uvglnet of 
theJnHbictia toeatbrce tlieconstiuctioiiot'taiiuBla, sivys; 

" 'By iodiilciiiK in tliis u^lect of their daty they do injustice to the public, to indi- 
vidaals, aud to tbe riglitiii ofthe Sovtsrui^n, who has miule it a lair that tbe working of 
the miiiea siiall be aaaistedby meauBot tanneis, as beiuK works of great inipurtatice, 
and necessary for giviug a peruianeut character to this vataable deacription of property. 

" GeneriUdrain-tuDiiula are important in many regards; they not only provide the 
cheapest and safest means .of drainage, veutilation, extraction and discovery of ore, bat 
they accomplish tlie great and very important result of consolidating the diHerent 
interest in a mining diutriot, by establishing one general liase of operations. 

"Asnitnes are worliod now, the proprietors or poinpanies, ou a uiiiieral lode — no 
matter bow limited the ext«nt of the claims— each, independently of their neighbors, 
erect a steam-engine, pump the water from their mines, hoist tbe ore, and transport it 
to the redaction works ; tliey iKiast of itide[>endent organizations, presidents, boards of 
trnstees, superintendents, secretaries, &c., hept np at- an euormons expense, which, 
makes mining unproHtaljIe and a losing business. 

" la large cities we find it necessary to establish a joint system of draiuage, gas and 
water works. Main sewers are constructed, into which small branches enter from 
every building. Supposing each house-owner were to provide bis own di'ainage, inde- 
penileut of his neigbbors, establish his own gas manufactory, and dig a canal of bis 
own from a distantspring, inordertogetasnpply of water, the world would pronounce 
SDch proceeding very nnwiae and foolish. 

"And still we And a similar state of aftairsin onr great mineral dUtrictf; a contis- 
uouB row of mines on tiie same lode, each worked independently and entirely regarfl- 
less of its iieiglibors, while one general tunnel, or adit, or drain, would allow the water 
to run oiF by its natural flow to the loweat level, from all the mines, through one com- 
mon ontlet, thereby abolishing at once alt pum ping-machinery, giving one common 
railroad for the transportation of all the ore, and creating innumerable advantages. 
Only one general mining administration wonld be required, operations could be carried 
on jointly and systematically, tbe extraction of oie largely increased, the health of the 
miners secured by good ventilation, and large sums of money would he saved, thereby 
making it pouuble to extract immense bodies of low-grade ores. 

" In shurt, instead of an nuwise, short- si ght-ed, miuona, and stnpid manner of pro- 
ceeding, we would inaugnrale a rational system of mining, a system which would make 
it profitable, attract Obe capital which is absolutely ueoessaiy for the development of 
this branch of industry, increase the production of the preoions metals beyond all 
expectations, populate the vast extent of our mineral regiims, procure trafQo for our 
traua-oontinent^ railways, stimulate the commerce and iudustry of our whole nation, 
firmly establish our credit by proving the extent of onr mineral wealth, aud, above all, 
relieve the hunlens of taxation by increasing tbe value of all property. 

" Such are some of the advantages which, in our opinion, would 1m derived fi^>m the 
adoption of a general system of tunneling in our great mining districts; and it must 
appear remarkable that sncli tunnels, their advantages being so selt^vidunt, have not 
already l>een constructed in numerous plaoea." 

Tbe measure grow more and more popular. In spite of the secret efforts of the Cali- 
fornia Bank, and woubl, no doubt, have |>asse«l witll a three-quarter vote of the House, 
had it been possible to reach the Committee ou Mines aud Mining in the regular order 
of business. 

Unfortunately, when we were almost within reach of the hill, the impeachment trial 
of Andrew Johnson commenced, and before ita weary length was terminated, it was so 
late in the sesaion that our committee ucver vraa reached at all, and consequently the 
tunnel bill had to go over. 

Congress acijourned lat« In July last year, and I returned to California somewhat 
disgusted with my ill luck, but never for a moment losing my confidence in ultimate 
success. Before 1 left Washington many letters were addressed to me by members of 
Congress, expressing their regret at my bill not having been reacbeil, and giving it as 
their opinion that at the next sesaion it would certainly pass. Among tiiese was 
one from Thaddeus Stevens, one of the very best friends tbe measure Iiad, who stated 
that at the nest session he would warmly support it ; but tlie old man did not live to 
see.another session ; he died within a fortnight. 

.itter spending a few weeks at New York I returned again to California, from 
whence, aft-or remaining a couple of months/I once more proceeded to Washington to 
renew my ellbrts. 

In the mean time General Grant liad been elected President of the United States, and 
the iiLisundurstanding which existed between him and Andrew Johustin prevented any 
special legislation, wliloh, as was at^ed, might enibarniss the former's aid ministration. 
iki Congress concluded to enter into no legislation whatever, with the exception of the 
passage of some appropriation bills necessary for the support of tbe Government, and 
thus the Fortieth Coiigres* expired withont acting on my bill. 

The new Congress ccmvencd on tlie 4tli of March last, under good auspices, and 
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General Gmnl', in liis inuii^iral, referring to the payment of Uie nntioual debt, allniltw 
to the iniportiuiue of develupiu^ onr vaut uiiiieTuI resoarces, and speaks of the trenstire- 
chest winch ProvideDue hus provided ua, buried in our western inonntains, for whiuh 
we must forge the key now to 'nuloclc. After a, short session of a, few weeks Congress 
a^onmed nntll next December, when, for the lirst time, [ expected to get a fiiir 



Bank will miike to control the fiction of hoth onr Senators, they will firmly etaud by 
the people, and nse all their influence for the nocomplisliment of this great work. 
lu the mean time 1 Lave come out here among yon, my fellow^ilizeiiSjinorder toex- 

f lain to you all about tb is tunnel hnsiness, and while some of the moneyed men of San 
rancisoo look upon the whole thing as afailnre,not knowing any tUing of its historyi 
nor of the great flght of the California Bank ring against it, and which unoneoiis opin- 
ions also many of you entertained, I have more contidence lu its success now than ever. 
Fellow-eitizens, I have come among yon to propose to tlie working people of Nevada 
to ^oin in together in ordet to start work on the tnnnel itsell^ and tberuliy give me that 
solid indorsement at home, from those who live on the very spot, from the men who 
work in these very uinos, and who ure supposed to know most about it, which I have 
lately sought in vain from the mining companies and firom the people which should be 
most deeply interested. Your solid iiidiiraement will be valnedhigldyatWuBhingtou; 
it will onniliihite the eflorts of tliat ecberoing combination, the Ciuifomia Bank. 

Fellow-citizens, it mast now be evident to you that the aruh enemy of this great 
work is that hydra-headed uionster yon have nrared in your midst, and allowed to grow 
into gigaiitio proportions; tliat enemy of that welfare of the whole Pacific coast; that 
incubus njKm your prosperity ; that crafty concern which resorte to every means to 
carry out its ends. And why do tbey oppose the tnnnelt Why do the.y all in their 
power of cunning and scheming and planuing to defeat it! Why are all their satel- 
lites and hirelings told they mnat defeat and oppose the tunnel project with all their 
might and power, by fair and by fonl meansi Why do they threaten to discharfje 
their employ^ if they take a hand in it f And why are they compelled to do all this 
in the darkness of iiight I Why is it they dare not make their motives known f 

Fellow-citizens, let ine enlighten yon. Allow nie to pierce that darkness and let in a 
ray of day-liglit ; let me explain to you why these men so bitterly oppose a work which 
in them, the ostensilile owners of the Conistock lode, should find the strongeet advo- 
cates; let them show to yon why they liivve turned to be the guardians of the Treasury 
at Washington ; let theiiL tell yon why they trecnble with fear lest work on the tnnnel 
be started ; let me explain to yon why they make yon work in a fonl atmosphere, 
which sendshalf of ycmt^> yonr graves in the prime of manhood; let me show you why 
they have allowed forty-two of your miners to be foully innrdereil at the fire of the 
Gkild Hilt mines for (he want of an exit tiirongh the tunnel ; and let me show them to 
yon ill tiieir tiite colors, and then hold them up to the shame, contempt, and ignominy 
they so riclily deserve. 

In. order to do so I must enter into the details of some of the operations of this clique 
which rnles and controls these miues, anil apparently are the absolute owners of a 
controlling interest in this vast and important property. 

Many of yon will be utterly astonished to learn that neirher the bank nor the mill 
ring, as a general thing, own more than a tew shares in each mine— just abont euon^h 
ta be elected trnsteiis of tlio companies, while you, the miners and residents of Vir- 
ginia City, do always own a large amount of stock, and sometimes a controlling in- 
terest, in many of the mines. I do not wish to say that the bank ring lias not at dif- 
ferent times owned large amonnte of stock for a number of months, but that was only 
in snch mines as the Savage and Kentiiok, for instance, during the years 1867 and 
1863, as were then in a magnificent condition, and paying large and regular dividends. 
But you will say, How is it possible that tliey can coutrul the etuctious, put in men of 
their own riug as tiustees, and manage and manipulate these miues as they please, to 
further their own ends, if they do not own any stock: i 

Tliat is precisely where the secret lies, and where the public gets gnlled and swin- 
dled and hnnibugged, and allows this clique, by shaip practice, to carry ont its netjiri- 
ous schemes. 

You all know that there is an institution in San Francisco called the Bank of Cali- 
fornia; tliey have a branch house in Vii^inia City, over which William Sharon pre- 
sides. The principle upon which this concern is carried on is to get deposits from as 
many people, and in as large amounts, and &om as many quarters as possible ; that is 
where their power lies '. 'IhiAt capital stock is $5,000,000, with which they do a busi- 
ness of many millions more. They loan ont a great deal of money; wItetheT the.v 
loan ont any of their depositors' money we .don't know; but they loan ont a 
great dual ; they loan a great deal to their iiidividnal members, who are engaged in 
extensive speculations ; some of Ihem jiay, but a great many dii not ; that mimey is 
scattered alt over creation, and whether it Is probable that they could pay all they 
owe, slionld they be called npon, I doubt very inueh. Money in a good iron safe, or 
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le of the HolUl biints of San Francisco, mifjlit be ft great deal »oonrer. 

, , revert ta tlilB more in detail nn houib fctiire occnmoii. 

AinoQj; otlier thinga, tliey luan innney on mining Btocka. The Vinpnia agent keeps 
the San iTraii Cisco Imuk well posted on tiie value of eacli particulac niiue, and on the 
Hiieclal mauipiilation going on in it ; daily telegmnia and letters are sent on the repotts 
nfBiMJcial experts Itepl for tlmt pnrpoxe. This information, whioh is withheld with tlifi 
utmost secrocy fi^oin the public, enabluB tlie San Fi'aiioisco concern to advance money 
ou stocks, and to brokeia, witliout nincb risk, wliile no otherbaiikormoneyediiistitn- 
tion dare touuli it. Now let ns see liow tliis operates; all men wbo deal in these stocks 
are more or leas of a gnnililing disposition ; they put iu a little money and want to 
make a great deal; tliey almost always go beyond their means; tliey liny a certain 
unmber of shares, carry tb«in to ilieir broker, or to the Bank of California, borrow an 
mucli money as tliey can n«t loaned on them, in order to enable them to buy more, and 
are compelled to transfer their sharps — not to tile bank, for that wonld make it respon- 
sible for any debts wllicli might lje contracted by the mining companies, but to one of 
their irresponsible clerks, A. B. Hill, for instance, wliosenamefiguresqnite extensively 
in the delinquent lista, and whose nameonlystaudsfortbat of so many miners or other 
individnals. Tbns tliat bank clerk has a large amimut of stock standing in his name, 
without owning a share, and no outsider knows whose stock it is. This is one way tbe 
bank obtains coutrol of a large amontit of stock ijoth at HauFrancisco and at Virginia; 
but by far the greatest part comes under their control in a still easier way. Most of 
yon miners and others who speculate lit stocks go to a broker, deposit your money and 
get him to tJjlegraph to his partner in San Francisco for a given number of shares in a 
certain mine; the purchaser here never sees that stock; it is issued in the name of the 
broker, for to issue it in the name of the purchaser causes delay, inconvenience, and 
expense. Many of these brokers receive accommodations from the bank, and are con- 
sequently under obligations to them ; many others are simply convenient stool-pigeons 
in the liands of the bank ring. Now what is the result of all this i Wlien the annual 
electioncomeso^inaniiuingcompany the managers of the liaiik hold a sufficient amount 
of stock in their hands as collaterals, together with tlie proxies thsy obtain from 
brokers, who represent tlie miners and others, so that they can almost invariably step 
in to an election and cast this vote for a set of trustees which have previously l>cen 
made up iu the back office of tlie Calitbmia Bank. And who are these trustees? About 
a dozen of them compose the trustees in nearly all the mining companiea,and a minority 
in each company are either nnder the thumb of or mere tools of the bank, and if you 
«ere to examine the hooks yon would find that most 6f them do not own more than 
three or four shares apiece. And these few misurablesharesevendo they not in many 
instauces own at all, but they are simply loaned them, and transferred to their names 
so thev may act as trust-eea. Those are the men whom yon allow to manage your 
property. In order to throw sand into people's eyes, one or two trustees are uanally 
elected who bear ahiffh reputation for integrity; and soadroitly are theaHUirsof most 
of tlieSB companies managed between the iniuority of the trnstees, the president of the 
company and tbe superintendent, that the niinority of the board often do not suspect 
even that anytjiing is wrong, and thus lend their names to the most nefarious schemes 
for entrapping the public. 

Ill some instances the bank ring cannot obtjiln sufficient stock in the manner indi- 
cated, and then they are compelled, altliough reluctmitly, to purchase a sufflcieut 
aniount temporarily to make up a majority until alter the election. To show how 
much value is placed in getting the management of a mine, considering that the Imsr 
tees receive no salary, you need only look back to tlie election of the Hale & Noroross 
a little over a year ago, when the bank Hng paid as high as $l(',000 per foot, while the 
true value of the stock was less than $S,0(K). 

Iu this manner tlie ling, without owning a share of stock, or but very little, obtain 
the management of these mines and become yonr uiastei-s, while you are, to a large 
extent, tbe owners of the properly. They become the absolute tyrants who rule over 
you, and threaten to discharge you if you do not dance according to the tune they 
Mdle. They arrogate to themselves the power and dictat« to you, tbe proprietors of 
tliese mines, what shall he done ; they regulate tbe amount of your wages ; employ 
and discharge you as they see lit, and even threaten to turn yon all ont and employ 
Chinese in your stead. Of course, tliey lose no opiiortnnity and embrace every occa- 
sion to impress you with the pretended fact that they owu a very large amount of 
stock in all these mines. Go and examine the books, convince yoni-selves, and then 
wonder how such unblushing falsehood, based on brass and linpndeuce, could have ex- 
isted so long and not lie ex|io8ed. 

Now let us see how their control of the mines fnrther operates : there is a concern 
called the Union Mill and Mining Company, aupposBd to beconiposed of jast about 
the same men as contr<>l the California Bank and ilie mining companies. At tlie head 
of that concern, at Virgiuia City, is the agent of the California Bank. Somehow or 
other this mill association has gobbled up all the valuable mills in the neighborhood, 
nad, as is stated, by luiyiug but a very small portion of the cost of them. Most of 
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tnnnel (lone, a glorions fact, and iae how small all such oTijections will look. If theij. 
ia ft motiv« to beglu the tunnel, how inueh jtreater ia it to finish it. The whole Bectet 
lies in starting it coiuK- Get the sharp end of jour wedge fairly inserted, theu drive 
away, and every flow will tell. 

Come forward, tlien, and sultscribe yonr names ; pay m your money promptly. It 
you can spiire but $5 this month, ro up to tlia ofBoe and put it in. Sniu» of you will 
put in 1100. We have sufficient JDonoy in the treasury npw to commence work within 
a few days. Come at once, then, and you will prove yonr frienOuhip for the oanae. 

If luy inaividuiil efforts have been aufficieut to induce many of yon to eome in, iiow 
much greater will be our influence and streoRth when several hundreds, or even thou- 
sands, are interested. How much greater will be our iuflneiico at Washington, and 
how mnoh greater the chauce of obtaining tha eub3id|- asked for. 

Do yon hnve any fear the work will ever stop again after it once starts! I have 
none mjselt: When that tuuiiol is daily propressing, with chances of striking rich 
TBins at anv hour, everybody will want to invest ; evorybody will tiieu be the friend of 
the entei'priae. When people see it is going to go, they will all say they knew it woiilil. 
Yon will no longer be able to find any one who ever opposed it ; the newspapers will 
all come out for it ; the CKcitement will run high, and in a very short time people will 
he eagpt to invest at double or triple the price. 

So much, then, for tlie dollars and c«nta view of the question ; but lot mo revert onoo 
more to the obhir, which is by far the most important. 

Supposing, then, your contribntious were outright gifte to the cause, would yon be 
the loser f T think not. 

Miners and laboring men, what is the price of yonr. health, your liberty, your 
independence 1 Are they not worth more than all the filthy lucre yon could iiossess I 
Who is there among you so avariciona as to refuse to give and donate outright a few 
paltrydollaraiier mouth to a cause which will elevate yonr race, secure your health, 
your 'liberty, and your independence 1 Acause which will inaure to yon liberal wa^ea ; 
a cause which will efi'ectnally settle that vexed Chmeae qneation ; a cause which will 
make yon the power of tliia land, make powerless your oppressors, and break up your 
arch enemy, the California Bank, I say, who is there so blind aa not to see the magni- 
tude of the question T „ . ,. 

Let a nnbtc rivalry spring up among you who shall come m first ; flrop all prejuaioe : 
let all trifling objections fall to the ground; let oneescel the other in magnanimity ) 
let all make one joint, grand, unanimous effort, and victory will be oura. 
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